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conserves farmers’ time and energy, promoting better 
soil and water management. With Case Eagle Hitch 
Tractors and matching mounted implements takes but 
minute hitch right from the tractor seat; takes but 
adjust working depth. Break-Away Contour 
Plow (above) turns uniform, even-width furrows con- 
tour curves—makes contour plowing more practical. 
uncouples, undamaged, when hits stump stone. Lifted 
hydraulic power, skips over waterways without 
scratching sod. Other Case Eagle Hitch Implements are 
equally advanced concept and 


Eagle Hitch Implements include this lift- 
type springtooth harrow. touch the 
hydraulic control shakes out trash lifts 
clear travel without contact. Ask for Eagle 
Hitch Implement Catalog—also for “Visual 
Aids Modern Farming.” catalogs films, 
charts, and other educational items—all avail- 
able instructors, classes groups request 
through any Case dealer branch house. 


Case Co., Racine, Wis. 
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Torrington Needle Bearings have set outstanding 
service records countless applications throughout 
industry. The reason simple. Needle Bearings are 
made last. The one-piece shell which serves the 
outer raceway accurately drawn from carefully 
selected strip steel. After forming, carburized 
and hardened, with further grinding that might 
destroy the wear-resistant raceway surfaces. The pre- 
cision-ground rollers are thru-hardened for long life. 

Because this careful selection materials and 
precision workmanship close tolerances, Torrington 
Needle Bearings provide accurate, 
formance the most rugged applications. Ask our 
engineering department help you determine how 
you can use Needle Bearings advantage your 
product. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District Offices and Distributors Principal 
Cities United States and Canada 


TORRINGTON 


Spherical Roller Tapered Roller 
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LOW-COST 


A 
ri, 
Model 
the low-cost motor grader 
with TANDEM DRIVE 
and other 


big grader features 


Weight — 8,500 Ib. 
Tubular Frame 
ROLL-AWAY Moldboard 
Power Hydraulic Controls 
Rear-Engine Design 
High Arch-Type Front Axle 
Drop-Down Transmission 
Full Visibility 


new Allis- 
Chalmers Model Motor Grader gives the kind 
earth-moving advantages that only full- 
fledged, tandem drive motor grader can give 

and brings this performance within easy reach 
limited budgets. Rolls big loads fast, makes 
smooth water channels and terrace ridges, ma- 
neuvers easily, travels quickly from one job 


another, yet costs only 1/3 much large 


motor graders! 
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Specialist 


Handles Unlimited Jobs 


Limited Budgets 


This grader also builds and maintains farm 
roads, handles ditching and sloping with 
bucket attachment, loads material. And it’s eco- 
nomical maintain well own. Any 
mechanic can service the 34.7 hp. gasoline engine. 
Parts are carried all A-C tractor dealers. 

Write for free catalogs ask your Allis- 
Chalmers industrial tractor dealer show you 
how the Model can stretch conservation and 
road maintenance dollars. 


Level it, slope it, ditch it, pile 

load it. When comes 
ing dirt at low cost, the Model D is 
your machine. Rear-mounted hy- 
draulic shovel with cu. yd. buck- 
adds still further its useful- 
ness. Saves time, men and equip- 
jobs ... ideal for filling small gul- 
lies and ditches terracing work. 


Roll-Away is an Allis-Cholmers trademark. 
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There guesswork here! Simply compare 
actual cost figures our rims, gear blanks, 
rings, hoops, bands and other parts with the cost 
the parts you are now making buying. 

Like many leading equipment engineers, 
you may very find that using our single 
source supply, you may able save sub- 
stantially on equipment you require. 

You see, these products are mass- 
produced our own special equipment 
engineers who have made their specialty the 
rolling, forming, and welding carbon and 
alloy steel. 

Production men know that this specialization 
almost certain cut costs. Why not see what 
you can save? 


send blueprints your requirements for 


rims and circular parts and quote you the facts 
and figures. 


THE CLEVELAND WELDING COMPANY 


Subsidiary 


AMERICAN MACHINE FOUNDRY CO. 
New York 
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performed the Broadway Avenue Bridge. Four 
spans across the upper Mississippi, each weighing 
approximately 250 tons, were raised to provide 19 
ft. additional clearance one side the river for 
the passage boats and sloped the existing level 
the other side. Anchor Hose and Ductile Sleeve 
Couplings, well-known for dependability and safety, 
were used for transmitting the required high hydrau- 
lic pressures the twenty jacks under each span. 
The use hydraulic hose and the principle hy- 
draulic lifting made possible this unusual job. 

Tough jobs like this point the superiority 
Anchor factory-assembled couplings and hose, The 


Find out how these time-, trouble-, and money-saving hose 


assemblies can improve your product — Attach coupon 
your letterhead and mail TODAY! 


ANCHOR COUPLING CO. INC. 
LIBERTYVILLE, ILLINOIS 
BRANCHES: DETROIT, MICHIGAN DALLAS, TEXAS 
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Anchor Hose and Dv 
Steere Couplings 


Anchor Ductile Sleeve 


positive seal eliminates leakage even under extreme 
pressures. The exclusive, patented Anchor grip makes 
the coupling virtually part the steel reinforcing 
wire the hose prevents blow-offs 

These complete high-pressure hose assemblies are 
exactly tailored to your particular job. They assure 
wide safety margin and fewer equip 
ment breakdowns. 

Typical uses complete range flex- 
ible hose lines and couplings include high-pressure 
riveting, road machinery, coal mining equipment, 
machine tool applications, farm tractors, railroads, 
oil machinery, and lubrication, 


Close up view of pump shows 


pling with exclusive patented 


ctile 


Cou 


with high-pressure ANCHOR hose and ductile sleeve couplings 


ANCHOR COUPLING CO. INC. 
AE-82, Libertyville, 


1 want to know more about Anchor Ductile Sleeve Couplings ond Hose. 
Send me catalog sheets. 


Position. 
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Your Design Problem 


dependability 


design flexibility 
low initial cost low overall cost 


long centers short 


positive timing heat 


long life 


Chain Your Answer 


Yes, chain will solve any these problems the complete Chain Belt line there are liter- 
both drive and conveyor service. The important ally hundreds sizes and types but 
point sure you select the best chain only one can the chain for your particular 
the job. why many agricultural application. For high speed drive, 
machinery designers make their selections from Baldwin-Rex® Roller Chain probably most 


the complete Chain Belt line. efficient. For where speeds are slower and loads 


ATLANTA BIRMINGHAM BOSTON BUFFALO 
DENVER DETROIT ELPASO HOUSTON 
INDIANAPOLIS + JACKSONVILLE + KANSAS CITY 

LOS ANGELES LOUISVILLE 
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saving weight 


moderate, Rex Steel Detachable Chain Rex 
Cast Detachable Chain probably the answer. 
Where speeds are slow but finished steel chain 
desirable, Baldwin-Rex Double Pitch Roller 
Chain likely choice. 


Our Rex Field Sales Engineers are specially 


MILWAUKEE 


MIDLAND, TEXAS + MILWAUKEE + MINNEAPOLIS 
NEW YORK «+ PHILADELPHIA «+ PITTSBURGH 
PORTLAND, OREGON . SPRINGFIELD, MASS. 
ST. LOUIS SALT LAKE CITY SAN FRANCISCO 
SEATTLE © TULSA * WORCESTER 
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saving 


constant speed ratios 


trained help you with your chain selection 
problems. For more your nearest Chain 
Belt branch office write Chain Belt Com- 
pany, 4680 Greenfield Ave., Milwaukee 
Wisconsin. 


Chain Belt Company 52-506 
4680 Greenfield Ave. 
Milwaukee Wis. 


Gentlemen: 
chain selection problem 


q 
centers 
Please send appropriate literature. 
459 
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Are your engineers having long, 
exasperated conferences over 
tough drive problem? Then 
turn your problem over 
Dayton, many leading im- 
plement manufacturers have 
done. engineers are 
old hands solving the “tough 
any hard drive, large small. 

You can rely Dayton for 
dependable, quality belts all 


AGRICULTURAL ORIGINAL EQUIPMENT DIVISION, CHICAGO, ILL. 


ENDABILITY THE FIELD, 


types that will keep your imple- 
ments working the field. You 
can rely Dayton, too, for 
dependable belt deliveries, 
keep your plants working 
schedule. 

Our agricultural engineers 
and drive design specialists are 
ready help you find the an- 
swer your drive problems, 
whatever they may be. 
obligation, course. Just 
write, wire phone. 


Since /905 
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COMBINES ¢ CORN PICKERS 
FORAGE HARVESTERS 
COTTON PICKERS 
HAY BALERS ¢ RAKES 
MOWERS © WINDROWERS 
CHOPPERS © SPREADERS 
MILKERS © SPRAYERS, etc. 


For years Bendix has specialized building brakes for 
the automotive industry. that period time the Bendix 
Products Division South Bend has built more than 
million brakes for passenger cars, trucks and farm tractors. 


These are reasons why tractor manufacturers—as well 
passenger car and truck manufacturers—look Bendix 
brake headquarters. 


Bendix Brakes for farm tractors are specifically designed 
for the exacting needs this class service, combining 
rugged, dependable and smooth action with low cost. 
That’s why Bendix Brakes are the logical choice for the 
modern tractor. 


The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action 


both forward and reverse. Rugged design 
assures uniform performance day after day, Let Bendix* farm tractor brake engineers help you solve 


under the most severe field and road work. your brake problems. Write for detailed information. 
ws PAT OFF 


EXPORT SALES: 
Bendix International Division, 72 Fifth Ave., New York 11,N.Y. * Canadian Seles: Bendix-Eclipse of Canada, Lid., Windser, Ontario, Cenade 
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arm Tractor rakes 
e e 
backed the greatest name braking 


THESE 


PASTEL COLORS 


Now, response the growing demand for 
roofs light colors, Johns-Manville has devel- 
oped three beautiful new pastel shades the 
popular Thick Butt Asphalt Shingles—WINTER 
BLUE, NEPTUNE GREEN and BERMUDA RED. 


Here are colors up-to-date today! They 
will give 1952 character and smartness any 
home, plus the lasting protection for which J-M 
Asphalt Shingles are famous. Backed over 
years’ experience the manufacture quality 
roofing materials, these Thick Butt Shingles have 
the pleasing deep horizontal shadow lines pre- 
ferred millions homeowners. thick sur- 
facing fireproof mineral granules makes them 
resistant fire well weather. 


Ask see Johns-Manville Thick Butt Asphalt 
Shingles modern pastel colors. Johns-Manville, 
40th St., New York 16, 


JOHNS MANVILLE 
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ONE chain serves every purpose 


What’s your chain requirement? 


~ 


Cotton pickers now move through the fields high speeds. This well-known model, like 
several others, designed with Link-Belt Precision Steel Roller Chain Sprockets. 


Match exactly from LINK-BELT’s complete line 


drive relatively slow-speed conveying serv- 
ice—you can get the chain that best meets your 
needs from complete chain line. Our agri- 
cultural chain engineers will glad sit down with 
you and your designers—help you work out the right 
chain for your requirements. And, remember—a chain 
bearing the Link-Belt double-arrow trademark 


your guarantee longer chain life. 


Typical chains 
from the 
complete 


LINK-BELT 


li Ewart Detachable chain, in Class 400 Pintle chain— 

ine malleable or Promal, for cast links with closed pin 
drives and power trans- joint, for light conveyor, 
Mission. elevator or drive duty. 
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LINK 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, 
Philadelphia 40, Atlanta, Houston 1, Minneapolis $, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 
8, Springs (South Africa), Sydney (Australia). Offices, 
Factory Branch Stores and Distributors in Principal 
Cities. 


12,791 


Double-Pitch Precision Precision Steel Roller 
Steel Roller Chain, for Chain, standard pitch, 
conveyor and power trans- combines high horse- 
mission applications. power with light weight. 
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power 
performance 
economy 


result the consent judgment the recent 
settlement the Ferguson vs. Ford lawsuit, Fergu- 
son, and only Ferguson, can now have the famous 
Ferguson System. you want the advantages the 
Ferguson System, the Ferguson the only 
tractor that can give them you. 


Remember the Ferguson System far more 
than 3-point linkage. True, this linkage part 
the Ferguson System that can seen. But, the 
Ferguson System control center the tractor, 
the very heart the machine. 

There are other tractors the market that are and 
will similar appearance the Fergu- 
son. Don't fooled these outward appearances! 
vital and exclusive feature the Ferguson System 
—the hydraulic pump with Suction Side Control—is 
buried deep within the tractor. 

Your Ferguson Dealer will arrange “Showdown” 
demonstration the new and far more powerful 
Ferguson your farm. will gladly prove 


you the advantages the Ferguson System with 
exclusive Suction Side Control. 


Important facts about the Ferguson 
System and Suction Side Control are 
explained this new booklet. Ask 
your Ferguson Dealer for copy 
“The Inside Story the Ferguson 
System with Exclusive Suction Side 
Control”. Harry Ferguson, Inc., Detroit 
32, Michigan. 


FERGUSON TRACTOR 


and Ferguson System Implements 


Copy nent (962 by Harry Fergason, Inc 


= 


—on implements doing new jobs 
power delivered through 


BLOOD BROTHERS Universal Joints 


Many improvements haymaking implements are refinements old tools. 
But not the forage harvester, like the New Holland model shown here! 

For thanks the applied technology the Agricultural Engineer, does 
new job that done all with older methods. The resule, 
course, vastly more nutritious food for better returns for 
the farmer. 


The future will sce other changes that make farming easier and more profitable. 

And new implements are designed, Blood Brothers Universal Joints will help 

speed progress with dependable power transmission vital spots. 

For farm implements, more Blood Brothers Universal Joints 
are used than all other makes combined. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


AGRICULTURAL UNIVERSAL JOINTS 


Division Standard Steel Spring Company Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 


AGRICULTURAL ENGINEERING for August 1952 465 


Bp 
Ne 
4 
it 


Rotors the helicopter 
drive the dusting material 
down through the fruit trees, 
ensuring uniform coverage. 


Marfak lubricant sticks bear- 
ings better and longer. 

why used this helicopter duster 
and sprayer, owned by Economy Pest Con- 
trol Yakima, Washington. Dennis 
lubricates Texaco Man Tom Stockstill 
Wenatchee offers his help. 


enterprising men, 
Joseph Scaman, Agricultural 
Chemist; Don Larson, Ento- 
mologist; and Carl Brady, 
Helicopter Specialist, Ya- 
kima, Washington, 
advantages using helicop- 
ter for dusting and spraying 
fruit trees, and organized 


Friendly on-time 
service: Texaco Man 
Ouo Nadler Lake- 
mills, Wisconsin, like 
Men country 
over, takes friendly 
interest in the farmers 
he serves. He has just 
delivered a tankful of 
Fire-Chief, the zasoline 
with superior 
Power” tor low-cost 
operation, at the Kasten 
farm. Harvey Kasten is 
shown right. 


Reason why many keen farmers use 
Havoline Motor Oil is because it exceeds 
Heavy Duty requirements ideal for Diesel 
of gasoline engines or equipment using LP-gas 
as tuel. Havoline keeps them cleaner, better 
lubricated, thus delivering more power from 
every drop of fuel. Mr. WLI Stephens Cleft) 
Sheldon, Texas, puts some his tractor. 
fexaco Driver T. Trahan from Houston 
watches operation. 


Chicago 4, Ill 


la. New Y 


DIVISION OFFICES 


Indiana 


Atlanta Ga. Boston 17) Mass. Bu 
lad. Los A Calif. M 


nn. 
ineapolis 3, Minn 


Burtre, Mont 
New Orleans 


flalo 4 


Dallas 2 


sl xecles ork 


Pest Control 


THE 


Texaco Petroleum Products are Manufactured and Distributed in Canada by McColl-Frontenac Oil Company Limited. 


Operation 


La 
“ttt, 4y 


aerial pest control service. 
They cover thousands acres 
annually. Main advantages 
have been found maneu- 
verability and ability land 
small space reload the 
hoppers. Texaco Products are 
used fuel and lubricate 
the engine. 


TEXAS COMPANY 


Denver $8. Colo 
Norfolk 1, Va 


Te: 
Wash 


Houston 1, 
Searle 11, 


Tex 
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Pardon Our Popping Buttons 


‘ 


the time they first appeared few light 
the drawing boards the engineers, 
throughout the time that they took finished form 
the skilled hands John Deere workers, the 
moment they were unveiled for the farmer see 
the dealer’s store, these new John Deere Trac- 
tors have been the pride everyone who has had 
anything with them—continuing heritage left 
them their predecessors, the famous John Deere 
Models and 


And few buttons it, please. It’s 
all because ancient John Deere tradition—of produc- 
ing farm equipment that the designer proud have de- 
signed, the machinist proud have built, the dealer 
proud sell, and the farmer proud own. 


youn DEER; 


OHN MOLINE, ILL 


ASS 
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Tractor 


Grain Drill & 
Grass Seeder 


Orchard Sprayer 
Self-Propelled Harvester 
From the earliest development mech- 
anized equipment, Diamond Roller Chains have es- 
tablished their ability stand under severe service 
conditions. bigger and bigger machinery was built 
with power plants greater horsepower, the long-life 
Positive, long life Diamond Roller Chains 
stamina and high maintained efficiency Diamond transmit power many shofts self- 
Chains were well known experienced engineers, 
equipment builders and users. 


other Roller Chain has had such wide acceptance 
—nor has established such impressive records uni- 
formity quality for long period years. 


ROLLER 


DIAMOND CHAIN COMPANY, Inc. 


Two strand Diamond Roller Chain trans- 
Dept. 616, 402 Kentucky Avenue, Indianapolis Indiana for greater econ- 
Offices and Distributors All Principal Cities omy and better service combine. 


Refer the classified section your local telephone directory under the heading CHAINS CHAINS-ROLLER 
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FULL-FLO 


MICR 


Full-flow rates within practical filter dimensions: 
The famous Micronic* filter ele- 
ment has ten times more filtering area than 
old-style gives high flow rates minimum 
space 


Ultra-micronic filtration: High flow rates are, 
course, meaningless unless effective filtration main- 
tained, too. Electron micrographs prove that the 
Micronic filter stops particles down 
submicrons in.! 


Maximum dirt storage capacity: The pleated de- 
sign the Micronic filter element provides many 
times more dirt storage space than old-style filters. 
This important advantage means uniform, efficient 
performance and lengthy service life. 


Minimum pressure drop: The Purolator Micronic 
filter element introduces remarkably small pressure 
drop the lubricating system permitting pumps 
practical size and simple type. 


Willnotremove absorb additives: With Purolator 
Micronic filtration, you keep the oil quality you 
pay for. The Micronic filter element will not strip 
additives important advantage with modern 
and heat-resistant oils. 


*Reg US. Pat OF 


Purolator Micronic Filters in @ typical Diesel full-flow installe- 
tion. Although the Purolator Micronic filter elements measure 
only 44 in. by 9 in., each one filters 9 gallons of oi! per min- 
vte, giving a total of 27 g.p.m. for the complete filter unit. 

ry 
Tes advantages of Purolator Full- 


engines and vehicles are adopting full- co-operate helping you prove 


Flow Micronic filtration— wherein all 
the oil time it passes 
through the engine— have dra- 
matically demonstrated during the past 
few vears, In some instances engine life 
has 


is filtered each 
been 


been increased by 
hours, bearing and ring wear has been 
reduced almost imperceptible mini 
mums, and engines have been made to 
operate efficrently where air-borne 
rasives formerly destroyed them in a 
matter of hours. One after the other, 
leading makers of Diesel and gasoline 


thousands of 


flow lubrication . . . and standardizing 
Purolator Full-Flow Micronic filters. 
some fields, manufacturers are find- 
ing that full-flow lubrication is becom- 
ing a necessary feature to maintain a 
competitive sales position. 

Time and again, in impartial tests 
conducted by vehicle and engine manu- 
facturers themselves, 
cronic filters have been proved best on 
all counts fineness filtration, long 
service life, ease of servicing. 


Our Engineering 


your own way, your own equip- 
ment—that there finer filter made 


than Purolator. Simply write, describing 


your equipment and filter requirements. 


PUROLATOR PRODUCTS, INC. 
and Toronto, Ontario, Canada 
: Chicago, Detroit, Los Angeles 


FILTER 
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BUILT-IN PERFORMANCE 


all types machines, 
SEALMASTER Ball Bearing Units 
provide smoother operation, reduced 
power consumption, minimum 
maintenance and general all-round 
efficiency. 

The exclusive combination 


important features found only 

SEALMASTERS the best assurance 

top performance all 

conditions—superior qualities that 
are built right into each 

individual bearing. 


Write for your copy Catalog 845 
which dimensions, load ratings 
and other data the complete line 
SealMaster Bearing units. you 

have bearing problem ask one 
our bearing spectalists assist you, 


patented centrifugal seal 
retains lubricant and excludes dirt. 
Self-aligning bearing assembly permits 
alignment without seal distortion. 
Factory-lubricated, ALL SEALMASTERS 
are shipped ready for use. Patented 
locking pin and dimple prevents 
rotation outer race housing and 
positions unit for relubrication. 


Toke-op onit 


SEALMASTER BEARINGS 


67 RIDGEWAY AVENUE, AUKORA, ILLINOIS 
A DIVISION OF STEPHENS-ADAMSON MFG. COMPANY 


FACTORY REPRESENTATIVES AND DEALERS ALL PRINCIPAL CITIES 
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products for power 
transmission its famous line farm machinery. 


Above: Cor kshutt Combine. 


Your Morse-equipped farm machinery will 
operate more economically, more dependably 


If you're shooting for economical 


offer precision power transmission 
De > . icath These and other manufacturers of hundreds 
features, check strength, economy. Morse Roller Power Products: 


erate equally well long short Farm Equipment, 

Deere Company 
International Harvester Company 
Massey-Harris Company 
Massey-Harris Company, Limited 
They decrease down- New Holland Machine Company 
| re The Oliver tion 

time, and reduce maintenance cost for vibration. — 


Morse products are built to with centers, They are over 99° efficient. 


stand the dust. shock Morse Morflex Couplings save space. 


your customers, 


glad supply you with 


Morse products important details Morse Power Trans- 


MORSE 


MECHANICAL 
POWER 


prooucrTs 


design advantages. For example: mission Products for any application 


Morse means Power Transmission 


MORSE CHAIN COMPANY 
Dept. 369 7601 Central Ave. Detroit 10, Michigan 
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ATWOOD v-BELT DELIVERS THE POWER 


The McCormick #64 Harvester Thresher, shown 
above, features balanced flow, high capacity oper- 
ation. International Harvester engineers assured 
the large capacity this combine designing 
the wide rasp bar type cylinder. 

Durkee-Atwood Company furnishes special 
construction agricultural V-Belt for the cylinder 
drive shown the right. This belt was specific- 
ally designed sustain large power and shock 
resistance requirements this drive. 


D-A supplies dependable V-BELT drives for Agriculture 


Durkee-Atwood V-Belts are delivering the power better implement belts for the farm equipment 
for more and more manufacturers agricultural industry are constantly being performed. 
equipment. The Engineering Departments Durkee-Atwood attention details both 
these major manufacturers are finding thev can adherence specific engineering standards and 
depend Durkee-Atwood quality the field adherence specific delivery requirements make 
for the most severe types drives. Engineering Durkee-Atwood your best possible source for 
service and development work towards even your V-Belt requirements. 


DURKEE-ATWOOD COMPANY 


Dept. AE-8 MINNEAPOLIS 13, MINNESOTA 


Suppliers of original equipment agriculture V-Belts for major manufacturers of: 


COMBINES - MOWERS « HAY RAKES - FORAGE HARVESTERS 
CORN PICKERS - WINDROWERS - CHOPPERS - COTTON PICKERS 


Form No. 532 
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Precision Testing 


Farmall gears must write their own record. When 
expert gear this charting machine, the marks recorded 
paper tape tell him whether not the gear meets 
standards. Lines that wiggle in a certain way also warn him of 
tooth jamp, and other causes noise and exces- 


sive spot checks like this help assure quality 
gears that mean longer lite for McCormick Farmall tractors. 


helps McCormick Farmall’gears 
harness maximum engine power the drawbar 


report you about men and machines that help maintain International Harvester leadership 


Heading off gear the job this expert. 
using gear tester make sure spur gear teeth are par- 
allel with the gear bore. any the teeth meshing gears 
are crooked, the whole power load pin-pointed tiny 
area. This can cause tooth breakage. The dial indicator this 
tester, which sensitive the ten-thousandth inch, points 
out even slightly misshapen teeth. 


Gears cry, they have troubles, this 
When gear his tester, the sound him whether 
standards. Poor tinish, tor instance, will make the gear “talk” 
idle speeds. Impertect tooth form causes noise when brake 
pressure ts applied to simulate actual power loads on the gear. 
Every constant-mesh tractor Rear must pass this sound test. 


Motor Trucks Crawler Tractors and Power Units 


INTERNATIONAL 


International Harvester products pay for themselves in use 
Refrigerators and Freezers 


Farmall gear trains can’t leak power. Here the assembly 
line, transmission and differential gears are instrument-adjusted 
the rugged main frame. This precision-bored casting main- 
tains set gear alignments under the heaviest loads. 
Friction that would steal power and shorten gear life pre- 
vented care manufacture. result, the gears harness 
maximum engine power Farmall tractor drawbars. 


HARVESTER 


McCormick Farm Equipment and Farmall Tractors . . . 
General Office, Chicago 1, Illinois 
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EDITORIAL 


CEC Opportunities 


THE date approaches for the Centennial Engineering 
Convocatu 


September 3 to 15, it seems appropriate to 
again remind agricultural engineers the double 
of the occasion. The main feature from their standpoint will 
be the program presented by the American Society of Agricul 
tural Engineers, September 8 and 9 


This program 1s an opportunity to develop an improved 


derstanding and appreciation of agricu al 
resentatives of other branches of engineer 
dustrial, and educational leaders; and 


sing forward to useful careers 


uty provided for 
neers to take a new look backward and forward. It 1s a look 
to be taken carefully, as preparation tor further individual and 


professional progress which will not lag behind that of other 


branches of engineering 


Sound Promotion Farm Processing 
SOME agricultural engineers with particular 


terest in the processing of farm products, progress and 
interest in that line may seem to lag unaccountably 


It must be remembered that farm processing ts tar older 


Improve on processing in 
ity of product, by-product utiliza 
ng. It developed its advantages in in 


mere 
fustrial organizatior 


large-scale operation and other overcame some 
its natural disadvantages in distance trom its sources of sup 
depreciation and transportation bulk 


and waste. developed and utilized technological help 


This net advantage urban over rural processing, how 
ever, not necessanly permanent, overwhelming, 
mountable. The balance is influenced by a wide variety ot 
economic and social changes and technological progress. Farms 
and farming Commumties may again have adv antages over 
operations 

Rural has given farmers new tool spe 
cial value process operation and control. Rural communi 
ties have gained metropolitan areas tremendously all 
around satisfactory environment for efthcent living with max 
imum opportunity for work and Rising 
transportation, tax and other costs discourage the large ton 
nage and large-volume shipment waste water and low 
value tiber from tarms distant processing points 

With a few possible exceptions, however, opportunities for 
specific rural processing operations to prove successful under 
current conditions have not been caretully analyzed and 
Combinations technical process, equipment, and oper 
ating method problems beyond the common knowledge 
leaders small-scale business are evident factors properly 
suggesting extreme caution against unstudied financial plunges 
into rural processing 

Some agricultural engineers have found support for service 
work behalf established operations farm and rural 
processing, and for preliminary general studies the 
They have and listed the types activities, the unit 
operations and the related technologies involved. the ASAE 
Committee Agricultural Processing they have developed 
some cohesion and continuity interest processing 
which agricultural engineering principles, equipment, 
and practices could prove extremely helpful. The committee 
invites suggestions how might further contribute the 
sound development farm processing 

support can found for their further study specitic 
processing activities, and evaluation the factors contributing 
success such operations, they might bring light some 
surprising undeveloped opportunities for the profitable further 


processing of farm products on individ ial farms or in farming 
communities 


They might also save farmers and others considerable loss 


in experiments with such processing where one or more of the 


conditions necessary to success may be lacking 


The lag in farm processing 1s not due to a lack of incentive 
It is not due to a lack of men with the spirit of free enterprise 


tis not due to a lack of men with the required technical 


ability. It seems likely that it ts due to a lack of well-detined 
Starting points for the init 


mm of spec fic mew enterprises or 


equipping farms tor additional operations. It agricultural en 


gineers can clarity some of those starting points, they wall be 


rendering a major 


Notes Job Hunting 
RECENT study of job opportunities by a graduating 
semior agricultural engineering provides substantial 


food for thought on the part of others seeking en ployment, 


and employers as well 

In considering opportunities with 13 different industrial 
employers this man made 6 special trips totaling over 5,000 
miles. His wife accompamied him on nearly half of this travel, 
as a principal directly influencing a ins potential values to 


the company and his contin 
He spent 172 hours on trave 
interviewed, 


nterest in one pob of another 


y and waiting, 104 hours being 


and had further contacts with those 14 employers 
ough etters, telephone calls, and 2 telegrams 


acement 


was over including over direct travel 
the interested employers 


i 
tizures that, altogether, the total direct cost of his pl 


Factors apparently within the control of ent 
which this nt 1 untavorable in some cases, included 


ovisions for 


tatlure to invite him to visit the plant, lack of pr 
turther training, low starting salary and advancen 


ent oppor 
tunities limited by seniority or type of work 


Other factors beyond the control of n 


anagement largely in 
volved the personal preterences and interests of the individual 

Starting salaries offered ranged from $280 to $350 per 
month, and averaged $326. These were 


of an accredited 4-year curriculum with a bachelor's degree in 


agricultural engineering, somewhat above average maturity 


and with high scholastic, activity, and personality ratings 


This man credits the college engineering personnel oftice 
and the interviewers contacted with a. strong 
etfort to secure the type of work he wanted. He did, however 
exert considerable ettort in that direction on his own initiative 
The company to which he finally 


assist in his 


sold his services sent inter 
viewers to the college to interview seniors in other branches of 
engineering and science. asked for and received special 
interview. In his subsequent visit to the company he was 
further interviewed by three separate departments. In one of 
them which had never before employed agricultural engi 
neer, found that and the department head shared 
strong common interest and outlook on development of the 
class products concerned and their future 
applications. That where accepted employment 

conclusion, this graduate says are two 
reasons why I selected the job I did. One is the splendid ad 
vancement which felt existed, and the other 
that the job the type work which think like best. 
the final analysis found that gave secondary 
other factors such as salary, job security, 


nportance to 
geographic location, 
kind city, amount traveling, and how closely the job 
conformed to my college major 

Current active demand for engineering graduates does not 
mean that the individual graduate will easily and auton 
cally find the work for which may best suited. does 
mean that employers are providing more and better oppor 
tunities than ever before, for the individual graduate use his 
initiative finding and making place for himself 
gineering work awaiting qualitied men 


atl 
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Keep Your 


FETY SHIELD 


Place with Lubricated 


MECHANICS UNIVERSAL JOINTS 


IMPLEMENT MANUFACTURER MUST PROVIDE SAFETY SHIELDS COVERING ENTIRE LINE 


TRACTOR POWER SHAFT 
SHIELD SHOWN RED LINE 


FIXED NOT OVER 100 WHEN TRACTOR STRAIGHT 


OFTEN 
= BEARING PEDESTAL 
TRACTOR DRAW BAR 


LOCATION 
POINT AND MUST VERTICALLY 


SIZE TYPICAL APPLICATIONS 


All drive lines can supplied with safety slip clutches which can set for any torque needed. 


Operators resent having stop several times day shields won't blame YOUR MACHINE for 
remove safety shields, grease plain bearing joints and “joint because MECHANICS joints not 
replace the shields risk breakdowns. Don't let them waste his time. 

blame YOUR machine. Specify MECHANICS Roller 

Bearing UNIVERSAL JOINTS that require, most, only MECHANICS UNIVERSAL JOINT DIVISION 


once-a-season lubrication. The operator will leave the 


5 

3 
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| 
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SUMMARY 
were conducted on three-member southern pine 
to fa) determine the relationship ot the 
arrying Capacity of nails in single and 
shear ) to develop a basis tor structural design data tor 
laterally loaded nails in double shear applicable whenever 
deformation is a governing factor, such as in joints of trussed 


rafters 

The test loads at or near proportional limit show that low 
carbon-steel, plain-shank and helically threaded Screwtite 
loaded double shear carry twice the single-shear loads, 
hardened high-carbon-steel, plain-shank and Screwtite nails 

uble shear carry considerably less than the 

single-shear loads. If these relationships between single-shear 
and double-shear loads are to be valid, the nail must be of 
optimum diameter for the yornt 

Structural design da 
proportional limit tor laterally loaded low-carbon-steel, plain 
shank nails in single and double shear are applicable to low 
carbon-steel helically threaded Screwtite nails and to same 
length, smaller-diameter, hardened high-carbon-steel, plain 
shank and Screwtite nails. This tinding, however, not valid 
consideration given the load-carrying capacity 
beyond proportional limit and at ultimate, to the influence of 
exposure on nail-holding power, and to certain advantages re 
sulting from the use threaded-shank well hardened nails 

Design data as advanced in the National Design Specitica 
tion tor low-carbon-steel, plain-shank nails in single shear are 


loaded in dk 


a as based on test loads at or near 


verined within their se 


INTRODUCTION 


Wood trussed rafters with nailed joints may have either 
or both two-member or three-member joints in which the nails 
are loaded shear and bending. This type loading called 
lateral loading. If one nail fastens two members, the nail 1s 
laterally loaded in sin shear as only one shear surface 1s 
created. If one nail fastens three mem! ers, the nail 1s laterally 


loaded in double shear as two shear surfaces are created. Be 


cause of the ease of assembly, the need for fewer nails, and the 
greater lateral load-carrying may 


desirable to use nails in double shear rather than in single 


possib 


shear whenever possible 


Structural design d 


for nails loading are tew 
in the United States. The “National Design Specification for 
Stress-Grade Lumber and Its Fastenings (1 is the current 
design manual generally used by engineers engaged in the de 


sign of wood structures. Allowable loads for nails in lateral 


loading are given for common wire natls in. sin shear 
This prepared expressly tor AGRICUL TURA NGINE ER RING, 

ler ‘ i esis by the hor partial f t ot the 

f rements for the master of s cin agr ral engineer 
ine. The estiga rducted the wood research rv of 
the Virginia Polytechnic Institute cooperative the VPI 
ier ral and t 


gineering experiment stations, with the Independer 


i 
Jail and Packing Co., Bridgewater, Mass. as cosponsor 


W. STONFBURNER, tormerly assistant agricultural 


a Polytechnic Institute 


Note. Acknowledgement 1s made ot 


butions to thry study by Dr. E. George Stern, research protessor of wood 
rvised th of the proiect, and 
bert C. H oratory me assisted in the constructior 
f the test € performance of the te 
*Number parentheses reter to the appended reterence 


Three-Member Joints tor Nailed Trussed Rafters 


Paul Stoneburner 


ASA} 


permitted tor unseasoned wood, metal side 


loading. These data are not 


id te izns tor nails in many types 


cq i 


lateral loa 


One ot the best examples of nailed three-member joints us 
the heel joint of a trussed ratter where the rafter is joined to 
he lower chord by two splice plates, one on each side. It this 
three-member joint is fastened with nails long enough to pene 
trate all three members at once, the joint can be made more 
easily and with less nails than it each splice plate is fastened 
to the center member with short nails that do not penetrate the 


opposite splice However, American design 
ipplicable only to nails in single shear where two members are 
aimed and one shear surface 1s created. Thus the structural 


designer can use nails in single shear only, or else rely on his 


own judgment for determining the lateral load-carrying capac 


ity of natls in double shear 

German design tor state 
that a nail in double shear is assumed to transmit twice as 
much load as a nail in single shear. K. Schmid of Switzer 


land (3) has presented formulas which allow the computation 


ot the load-carrying Capacity of nails in three-member joints of 
varying lumber thicknesses. However, all three members 
must he of equal thickness to allow application of these data 
nails double shear 
are limited even European where structures 
are more predominant than the United States, and where 
specifications for nailed construction provide design 
information 


Thus design data tor lateral 


TESTS 10 ESTABLISH GENERAL TREND 


Fig. | presents the test procedures employed and shows the 


carrying capacity of nails in 


} 


double shear ple 


compression tests were performed on joints assembled with 
215, 3, 344, 315, and 4-1in-long plain-shank and_ helically 
threaded Screwtite’ nails (4) made of low-carbon and hard 
ened high-carbon steels. A total of 17 three-member joints 
bl 1 inspected clear, dense-select 
structural, green southern pine. 
Olsen Universal testing machine with a 6000-lb capacity posse 


was assembled with graded an 


was used with a spherical seat fastened to the crosshead of the 
machine assure concentric load application 

Since the cross sectron of the three-member joints was 
symmetrical, compression tests were suitable and preferred 
tension tests, particularly similar test results can 
end-splitting the test members may pre 
vented in compression joints. On the other hand, such re 
straint 1s of no influence on the test data, because the selected 

ount of end distance is adequate to prevent end-splitting 


even under tension loading 

The Forest Products Laboratory equation for lateral 
load-carrying capacity nails single shear based pro 
portional-limit loads (5). Since it is often difficult to deter 
the proportional limit the tested nailed with the 
required degree accuracy, desirable have more 
accurate basis for this equation than provided propor 
load. Such basis since “in general, 
it can be assumed that proportional limit for a nailed joint 

Using the load carried one long nail 0.015-1n 
joint deformation as the load P in the Forest Products Labora 


A product of the Independent Nail & Packing Co, Bridgewater, Mass 
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Nails) j Load in Pounds at 
in Lengt ro is 0 ox 


Joint In - - - Plan i Def Det 


low-ca 
k 
kA— pe 
*Nail broke 
Average t re is ests except as ed | 
! cx crs 
tory equation, P~KD* 2, K can be determined for each nail 


type the basis the test results. Applying this computed 
the load which would carried the and 
nails single shear can computed. Thus basis 
comparison can provided for computed lateral load 
carrying those nails single shear versus those 
double shear obtained fron 


test results 
The joints shown Fig. were split open after testing 
ultimate load; hence, the condition of nail and surrounding 
wood similar that ultimate load can observed 
Average double-shear loads the low-carbon-steel, plain 


Neil Sise Neil Type 
| Diameter-in - Low -Carbon Steel Hard High-Carboo Steel 
Length High- Low- Plaie-Shank Screwtite Plein-Shank Screwtite 
In bon Carbon | Loed in Lbe Load in Lobe Leed in Lbe | Loed in Lbe 


256 (100%) 269 (113%) 
(127%) (144%) 


41008) 285 (145%) 208 (100%) 192 ( 92%) 
(00%) (100%) ( 98%) 
282 (100%) 251 ( 69%) --- 
(100%) ( 89%) ( 82%) 
2720(1 00%) 91%) 322 (100%) ( 89%) 
(100%) (9%) | (116%) | (100%) 


shank and helically threaded Screwtite nails are 190 and 198 


putea 


Average double-shear loads tor the hardened 


plain-shank and threaded-shank nails are 1 


per cent, respectively, or twice the cor single-shear loads 


72 and 149 pet 
of the computed single-shear loads 

It can be noted that for every nail type, double-shear loads 
for the 4-in-long nails are not proportionally as high as the 


respective loads tor the 4, 344, and 3! 


cent, respectively, 


in-long nails. This 
finding substantiates previous tests which have established the 
Thus, if the diameter 
the nail too large for the thickness the 
wot be as large as would be possible for a thicker jomnt assem 
led Hence, excluding the 4-1n-long nail 
in the single-shear versus dk 


factor of optimum nail diameter (3) 
ont, loads wall 


with the given nail 


uble-shear Comparisons, average 
double-shear loads are 203 and 201 per cent, respectively, of 
single-shear plain-shank and 
threaded-shank nails, and 179 and 160 per cent, respectively 
single-shear loads for 
shank and threaded-shank nails 


loads tor low-carbon-steel, 


plain 


Restricted by the limitations of the test data, the following 
conclusions can noted 

Low-carbon-steel, plain-shank and 
threaded-shank nails loaded double 
shear carry twice single-shear loads, 
while hardened high carbon steel, 
plain-shank and threaded-shank nails 
loaded double shear carry only 
and 1), 
shear loads 


times, respectively, the single 


> 


2 The optimum nail diameter tor 
the low-carbon-steel, plain-shank and 
threaded-shank nails in the tested 
three-member joints is near 0.162 in 
while for the hardened high-carbon 
steel, plain-shank and threaded-shank 
nails it 18 near 0.148 in 


TESTS TO DEVELOP DESIGN DATA 

Additional quintuple tests were per 
formed on simular joints to develop 
design data tor nails double shear 
In contrast to the previous procedure 
the length of the test specimens varied 
for each nail diameter in accordance 


with German design specifications( 2), 


which require a minimum loaded end 
distance of 15 natl diameters 

The nails used for joint assembly 
are shown in Figs. 2 and 3. The 
joints, end-matched to allow direct 
test results, were 
southern pine having specitic 
ity and moisture con 
tent 23-26 per cent. Individual 
load-deformation curves are shown 
Fig. and average test results are 
presented Table 
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NG Fig. 2 Left) From lett to right, low-carbon-steel plain-shank and he y threaded Screwtite na t 
ot 145-1n diameter by 2 n lengtt 148-in 4-1n, 1¢ n by 4 in, and tin by 
Fig. 3 (Regft) From lett to right, hardened high-carbon-steel, plain-shank and helically threaded 
Screwtite nails of O.120-1 liameter by 2 in length, 14S-in O.148-in by 3 in, and 


eformation, that 1s, at 0.040 1n, the 


‘ parison, the gr { average double-shear load 1s 8 yrand average loads are 12 per cent larger tor the threaded 

cr t the single shear Aver e- shear loads shank than tor the plain-shank mails. { average ultimate 
( nt det t t the hardened high-carbor 5 per cent larger tor the threaded-shank than for the 
tet pla ! i thire C k i ire $8 and |i nk nails Thus ally threaded Screwtite nails 
er t, respectively t ed e-shear ids larger loads especiall relatively large joint deforma 


Where possible, proport loads were taine in-Shank nails 
tr the load-deformat CUrves I hese proportional lint (t Shank Helsally Threaded Hardened 
!s are 16 and 67 per cent, re tive smaller than the gh-Carbon-Steel Nai As indicated in Table 2, average 
iverage loads at OO1S and 0. 040-1n joint detormations is tor the threaded-shank nails at 0.015-in joint deforma 
1 Louw-Carbon-S \ As fiated in Table ose tor plain-shank nails, with the grand average load being 
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per cent smaller tor the threaded-shank 
I | At 0.030-in joint detormat 


tor the plain 


m, the grand average 
oad per cent larger tor the threaded-shank than for the 


high-carbon-steel plain 


approximately the same 


verius Non-Hardened 


As indicated in Table 2, at a joint 


deformation of 0.015 in, the hardened high-carbon-steel, plain 
shank nails carry 17 per cent larger average loads than the 
low-carbon-steel, plain-shank nails, although the tormer nails 


are of smaller shank diameters. Grand average loads tor the 


low and high-carbon-steel Screwtite nails are approximately 
equal at this joint deformation 


At ultimate loads, the 315-1in-long low-carbon and hardened 
high-carbon-steel, threaded-shank nails carry approximately 
the same loads, which are and per cent, respectively 
larger than those loads for the corresponding low-carbon 
steel, plain-shank nails. The 
plain-shank and 4-in-long nails carry per cent larger 
average ultimate loads than the corresponding low-carbon 
steel nails. Thus hardened high-carbon-steel, plain-shank and 
threaded-shank nails with smaller shank diameters than same 
length, low-carbon-steel nails are as effective at ultimate loads 
as threaded-shank, low-carbon-steel nails 

Within the limitations the test data, may concluded 

plain-shank and threaded-shank 
loaded double shear carry twice the single-shear loads. 
the other hand, hardened high-carbon-steel, plain-shank and 
threaded-shank nails loaded double shear carry one-third 
more and very little more, respectively, than the corresponding 


single-shear loads. 


2 Low-carbon-steel, threaded-shank nails carry one-seventh 


and one-half more, respectively, joint deformation 
and ultimate loads than plain-shank nails, although approx- 
imately the same loads 0.015-in joint deformation 

3 Hardened high-carbon-steel, plain-shank and threaded 


shank nails carry approximately the same loads 0.015-in and 
joint deformations 

high-carbon-steel, plain-shank nails carry, 
0.015-in and 0.030-in joint deformations, one-fifth greater loads 
than the corresponding low-carbon-steel nails, and hardened 
high-carbon-steel, threaded-shank nails carry the same loads 
the corresponding low-carbon-steel nails 

The use high-carbon steel for and hardening the 
smaller-diameter are effective increasing nail 
ciency ultimate loads immediately after joint assembly 
proper shank-threading the larger-diameter, same-length, 
low-carbon-steel, plain-shank nail. 

shank and threaded-shank nails carry, design deformations, 
one-tenth larger loads than the corresponding same-length, 
low-carbon-steel Thus design data for low-carbon-steel 
nails can used for the corresponding same-length, hardened 
high-carbon-steel 


SUPPLEMENTARY TESTS 


Conclusions from additional tests joints similar those 
previously described may advanced follows 

Low-carbon-steel, plain-shank nails carry approximately 
one-half larger loads at 0.015-in and 0.030-in joint deforma. 
tions than helically threaded Stronghold three- 
member non-prebored and prebored, dry southern pine joints 

Clinching has the lateral load-carrying 
capacity low-carbon-steel, plain-shank nails and Stronghold 
Screwnails proportional limit and 0.015-in and 0.030-in 
joint deformations prebored dry southern 
pine joints. 

Screwtite nails carry approximately the same loads 0.015 
and 0.030-in deformations three-member, green southern 
pine joints. 

nails carry approximately 
one-fourth larger loads 0.015 and 0.030-in deformations 
than Stronghold three-member, green southern 
pine joints 


APPLICATION OF FINDINGS 
On the basis of nin the Wood Handbook (2 
the lateral load at proportional limit for one 0.145-1n-diameter 
by low-carbon-steel, plain-shank in average 
southern ot 1S per cent morsture content is 10 On 
the other 1, the design data as suggested the Nationa 
Design Specitication (1) 1s 141 lb, or 20 per cent larger than 
the Wood Handbook data. Both these loads are to be de 


creased by 25 per cent, that is, to 82 and 98 lb, respectively, it 


this mail 1s used in green wood (1, 2 


In the tested southern pine having a morsture cot 


26 per cent, the corresponding average load for this nail at 


O0.015-1n deformation 1s 100 Ib 


Thus this test result 1s in 
direct agreement with the design data suggested in the Na 
tional Design Specification. Since the interchangeability of 
proportional limit load and load at 0.015-in joint deformation 
), the presented test information substantiates the 
validity of the respective design data as advanced in the Na 
tional Design Specification. However, this specification does 
not provide information on important factors that 
given consideration the design nailed 


is feasible (6 


ild be 
such as (a) 
nails loaded in double shear, (4) optimum nail diameter, and 
(c) etfect of time on lateral load-carrying capacity 

Based on the tested joints, low-carbon-steel, plain-shank 
and threaded-shank nails loaded in double shear carry twice 
the respective single shear lo: 


This relationship between 
single and double-shear loads 1s in agreement with German 
design specifications (3). The tests also show that double 
shear load does not amount to twice the single-shear load, it 
the nail not diameter for the given Thus 
double-shear loads for the 0.203-in-diameter low 
carbon-steel, plain-shank and threaded-shank nails are only 
114 times the single-shear loads 

Under certain conditions, the etfect delayed lateral load 
ing the load-carrying capacity plain-shank nails results 
per cent decrease lateral load-carrying capacity 
at 0.015-1n joint deformation, although little or no decrease 
may observed for ultimate loads (6). Whenever design for 
nails loading cannot based ultimate, the given 
decrease lateral load-carrying capacity plain-shank nails 
design deformation may detrimental the nailed struc 
ture. The presented data are based tests performed imme 
diately after joint assembly, and those data 
nails must given consideration light this 
with plain-shank nails, delayed (in comparison with imme 
diate) lateral loading has the lateral load-carrying 
capacity helically threaded Screwtite nails ultimate loads 
however, data are not available the delayed 
lateral loading threaded-shank nails 0.015-in joint 
formation 

The National Design Specification does not contain design 
data for hardened high-carbon-steel nails. Since double-shear 
loads are only slightly larger than single-shear loads for the 
tested hardened high-carbon-steel, plain-shank and threaded 
shank nails, the same relationship between double shear and 
single shear does not apply nails low-carbon and hard- 
ened high-carbon steels. However, the hardened high-carbon 
steel, plain-shank and threaded-shank nails carry, 0.015-in 
joint deformation, one-tenth larger grand average loads than 
the corresponding same-length, larger-diameter, low-carbon 
steel nails. Hence, the basis the limited number 
available test data, the design loads for low-carbon-steel 
also may applied the corresponding same-length, hard 
ened high-carbon-steel nails 

Although hardened high-carbon-steel nails cost more than 
the corresponding same-length, low-carbon-steel nails, they have 
several advantages. They are not susceptible rusting 
They weigh less. Less steel needed make the smaller 
diameter hardened nail than the corresponding low-carbon 
steel nail. The smaller shank diameter the hardened nails 
results easier nail driving. The the hardened 
nails allows straighter driving, and thus reduces the number 
nails led out the grain the lumber. This stiffness also 
may make possible drive these nails into dense hardwoods 
without preboring. The smaller shank diameter causes less 
splitting the wood with resulting increase joint strength 
More hardened high-carbon-steel (Continued page 486) 


plain-shank nails. Thus the hardened 
shank and threaded-shank nails carry 
loads 
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Chemical Weed Control 
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wh ther own equipment for applying weed-killing chemicals 
In 40 no acres of Crop and pasture land were treated 
with weed control che cals. Twenty-three ihion pounds of tion of 09-11. As an employee 
i alone were used last season and the USDA predicts that t the A Cooperate with 
ny wall be sed in the | Crop season This NE ARTI 1 farmers in the 
source indicates that approximately per cent this Plains this practice However, farmers gra 
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$ tput of the sprayer and duster industry in 
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To ipply these chemicals, growers were sing many dit 
ferent types of sprayers ranging tr 1Q00-pal-< icity tanks 
ted on track-laying chassis and 
capable covering 120 acres per 


orchard sprayers with small rotary 


ised tor forest tire control, powered by 


transporting truck. Despite the large scale use of these cher 
icals in certain areas, they were used tor the most part over 
hol 


he COUNTY is i whe 


e tor spot 


which were required by law to be contro 


periment stations in 1947 showed satistactory results witl 
applicat practical tarm application rate of St 
10 gal pe rs short of hel ind chemical manu 
facturers sand this new market were quick to see 


the potentialities of this revolutronary new development. It 


appeared that 2.4-D would not only control e weeds whict 


cultivation methods only spread, but the economics of this 
operation looke { spraying would return a good prot 
In short order the relative merits of butyl esters and ami 
salts and tractor-mounted and trailer-type sprayers became tl 


subjects of everyday barnyard discussions 


The manutacturers of sprayers were unable to complete! 


I 
meet this sudden and unprecedented demand for equipment 
for weed spraying. Production during the war had been greatl 


now held a vast back 


restricted and 


ular equipment to be produced with limited s pples of n 


i i 
terials. This attracted new manutacturers an { many small 
shops in rural areas, with war contracts suddenly cancelled 
quickly “tooled up’ for sprayer production. Also plans were 
prepared haste chem:cal manufacturers, state 


agricultural colleges and others for a weed sprayer the tarmer 
could assembl 


€ based not on what would do the best spraying 
job possible future needs but what would 
quire a minimum of scarce matertals and would meet min 


imum requirements for applying 2,4-D. The principal cor 


ponent parts called for in this sprayer assembly usually con 
powered by the tractor power take-off or belt pulley, a 
pressure relief valve and pressure gage, three-section 
equipp 
valves, 


sisted of a low-gallonage, low-pressure, rotary-type pump to 


ed with low-gallonage nozzles, the necessary shutoff 
| 


ine strainers and connecting hose. Because of the 


critical steel shortage, the tank was to be supplied by the user 
| 


who usually sec ired 


one or me 


re yz used steel drums for 
the purpose Plans were also furnished for constructing the 
brackets for attaching the tank tanks and the boom the 


tractor. Agitation was furmshed by by-pass from the pump 


BA 


184 
ctor-mounted, tractor-powered weed sprayer had 
g. Then a very extensive educational pre im was 
my t Git i ecti S wre he throug! t the « ntry 
with the state agricultural extens services, chemical man 
facturers, and sprayer manufacturers Cooperatir to assist the 
farmers with this new pre 


i ted-use h:ine when the lscovered, with typtcal 
tar r ing ty, that they had many other protitable yobs for 
a spraver around thew farms. In most cases, however, where 
it operated successfully the sprayer in one years operation 


brought sutticient increased protits through weed control to 


pay iny times the orginal cost of the ichine and the cher 

ical used hese early sprayers theretore, served usetul 
purpose in introducing the new practice of chemical weed 
control on thousands of tarms throughout the country and 
| ived the way tor the more ready icceptance and use of a host 


of new weed and other pest-control chemicals which were soon 


low-gallonage concept 
of teld spray application, which called tor a new precision in 


nufacture and tield operation of spravers and which re 


‘ € is h as 90 per cent or more the amount of water 
as a diluent to be handled | IS Spraying stand 
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f harmful insects and plat ding to economical 
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d by the agrt iral engineers im iny of 


stations and the Depart 


» working with the agronomy and botany 


levelopment of 1 re suitable equipment 
for test-plot application. Some of the early controversial re 
search results following the introduction of 2.4-D could quite 
probably be attributed to many variables resulting from non 


uniform application ef the chemical 


Mass Freld Test. The changes in design leading up to the 
present-day models of sprayers were intluenced by the results 
of what was probably the greatest unscheduled mass tarmer 
tield trial of new farm equipment ever undertaken. Many 
problems were brought to light by this tield test and various 


Nozzle clogging at the ‘5 gpa rate Was a Common comy laint 


the early days. some sprayers replacing with 


finer mesh openings solved the problem. Changing the nozzle 


size from S gpa to 10 or 1S gpa proved to be a practical solu 
tion adopted by many manutacturers. Chemical producers also 
contributed greatly by changing to improved tormulations. The 


introduction of replaceable nozzle tips resulted in a savings to 


the farmer and turther increased the flexibility of use of his 


wooms have been eliminated by sev 


t 
eral means. The use of the new eyelet-type nozzle connect:on 


Weaknesses in spray 


@ Fix 4 (Rig Sh tv} sprayet 
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t 
the type Many tarmers were later tind that this weed sprayer was 
the fan belt of the 
} > 1} ] 
I Then came 2.1-D. This new growth-regulat 
ing che Cal, a pi xt of war research, Was 1 ediately 
Stas hailed as a most promising and usetul new addition to the 
are. current list of weed-killing chemicals and attracted much 
| farmer interest even at the first recommended application rates 
mental work in 1946 showed that equally etiective results De introduced 
Saige could be obtained with this new chemical at application rates 
peas sh" of 2 gpa and lower, and tield tests at several of the agricultura a» 
4 
Ae corrective measures have been applicd 
equipment 
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ravers sed tor weed control, thus eliminating what was 


Some of the early brackets used for mounting tanks and 

s were difficult to attach and remove. As a result some 
tarmers failed spray weeds the proper time. New 
tractor inted units commercially produced for the most 
bracket design, reducing the time 
it a matter of a few minutes. Another approach 
to this proble was the development of the trailer-type unit 
which as quickly made ready for use by attachment of trailer 
bitch to drawbar and mounting of pump and control valves on 
the tractor, Some trailer units are powered by a self-contained, 


ur cooled engine adapting the unit also to stationary spray work 
CONTROL OF FLOW OF LIQUIDS TO THE BOOM 
Control of flow of liquids to the several segments of the 
‘ or to the hand gun is made easy by the development of 
4 new imiteld type of control valve currently produced by 
several inufacturers 
The tractor speedometer, also new, makes possible a much 
€ precise rate of application of weed-killing chemicals, 
serviul isa ide to prevent overdosing which ts costly and 
iy be harmtul and underdosing which may be inettective 
Single ne e type booms have been developed which pro 
le a coverage of 10t Ott or more. Although un:tormity 
{ verave is believed to be sut the ettects of wind 
clin ind direction this type ne may prove useful where 
i ta t crave is not required such as for road 
ind night ot-way sprayt ind possibly other uses 
Malisple-Purf Sprayer The need tor a re versatile 
type sprayer tor was indicated shortly atter the 
introduction of 2.4-D, when DDT was shown to provide et 
fective control of European corn borers then building up in 
reat bers and control tarm Berge has 
indicated the various farm jobs tor which Wisconsin tarmers 


nN protita use sprayers and discussed the pump capacity, 
pressure and other requirements tor handling various types of 
spray became more readily available 
there was a renewed interest in the conventional orchard 
Sprayer \ now ! } Ppuse el tarn spraver meor 

poratin ny of the basic teatures ot the orchard sprayer was 
the result It heart of the new init was the positive 

isplacement, reciprocat type piston or plunger pump con 

sisting of one of two cylinders with a capacity of 5 to 8 gpn 
ind developing pressures of trom 250 to 40 or even up to 
SUO pst Mechanical agitats Was pr vided because this type 
pump could successtully handle the wettable powders and 
paints which required special tank These 
spravers are produced with tank sizes ranging from 50 gal to 


about Bai of ore 


are powered either by a 
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ent includes tield boom and hand gun with 
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tor control of insects on 
1 to 


Selt-propell 
tew 


developed in the 


years primarily arket, can 


hybrid seed corn are currently use some extent 
{control particularly to control those weeds lett stand 


atter the | 
Hand Equipment. Hand eq 
important part the chemical weed-control pro 

This especially true farms where large tields 


for 


wee 


ist Cultivation 


upment 1s playing an increas 
ingl 
noxious weeds have been reduced to small patches and can 
more Many 
today mount the compressed air sprayer, 
tilled with weed chemical, on their tractor where it is handy 
for instant use as they pass patches of weeds needing spraying 
on their way to and trom tield work 


easily be controlled by the smaller equipment 


COMPRESSED AIR SPRAYER MADE IN VARIOUS SIZES 


The compressed air sprayer now made various sizes 
trom gallon capacity. Some models are available with 
rechargeable cylinders which eliminate hand pumping 
Sprayer carts are for transport the larger size 
compressed-air sprayers thus lightening the hand opera 
The knapsack sprayers, with capacity gal, are 
now available with side-lever operation telescoping-type 
pumps. Most these hand units are now produced with 
and hose and gaskets. nozzles 
are available cover wide range weed-spraying opera- 
tions. When equipped with 
boom, these hand sprayers make short work spraying tence 
corners weed tields following the last cultivation. 


The Challenge Eng Certain mistakes 
have been made this chemical weed-control program 
some very expensive ones. Perhaps they can avoided 
least minimized the future the new problems are sub- 
jected sober, sound engineering analysis. Let rather 
rizht than just first 


meers 


What are the challenges the would list the 


najor ones as follows 

design equipment which will satisfactorily resist 
the and other deleterious ettects the 
wide range weed and other chemicals well 
those marketed tomorrow has posed real problem 
the sprayer manufacturer. And course spray chemical 
little help the farmer. glad report that 
nated research attack these problems now under way and 
preliminary progress reports look very encouraging 


corrosive, abrasive 


Design simpler, more ettective and more economical 
pumps 
with 


attention particle size and pattern developed. 

Arrangement all working parts into more compact 
and practical mounting for tractors in the case of tractor 
mounted, tractor-powered units 

5 We have concentrated on the problems of 2,4-D apph- 
cations perhaps at the expense of other useful weed-control 
chemicals, some of which otter the greatest opportunity for 
eliminating hand weed hoeing and thus completely mechan 
izing the production additional crops. Some these 
chemicals have proved better job than 
specific applications. should not overlook these 
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Selecting Rear Tires for Farm Tractors 
Shields 


ME 


HE probl of selecting the mght tires tor the rear ot a 
farm tractor ts not a simple one as these tires ist per 
tor the triple tunct t carr we t of the 
transmitting the power of the and providing 
tor pulling the load. The problem ts made more 
because the tires may operate wide 
ying trom light drv roller bearing sand to heavy 


cover CLOps 


The chiet purpose of the tires is to pull a ind carry 
ing the weight of the tractor is only secondary. The rubber 
tire has never had a rule or tormula that could be 
ised ine the pulling ability of tires and for selecting 


the right size and type of tires for a tractor to be operated in 
a certain type soil 


The Tire and Rim Association has set up “load and infla 


tion tables and these are very usetul in determining the 
maximum load a tire can carry at a given intlation pressure, 
but they are of little help in determining the proper tires for a 


given tractor, as there 1s no tractor 


4 nade that 1s heavy enough 
to provide the required traction without the addition of extra 
practice increase the tractor weight adding cast-iron 
wheel weights and tilling the tires with water or calaun 
chloride solution 


In order to determine the expected pertormance of rear 
tractor tires, five factors must be considered. These tive factors 
are (1) engine horsepower, (2) operating speed, 
charactristics, (4) tire load, and (5) intiation pressure 

The forward force of a tractor can b 


€ computed, from 


Paper presented at a meeting of the Michigan Section ot the Amer 


wan Society of Agricultural Engineers, at Detroit, Mict February 
The author W. SHirips, manager, tarm tis eveloy 
department, United Rubber Go., Detroit, 


4 TIRE SELECTION CHART 
FOR REAR FARM TRACTOR TIRES 
UNITED STATES RUBBER COMPANY 
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horsepower a the travelling speed, or miles per hour (mpt 
the tor 
P {is torward torce 375 hp mph 
The torward torce determined by this formula is of Course 
theoretical and does not take into account the power losses in 
wears, bearings, tires, and sol Tests have shown that in 


heavy clay about 80 per cent of the engine power 1s delivered 


to the drawbar and in dry sand almost halt the power 1s 


ng the tractor, leaving only about 55 per cent 
tor usetul work pull the load. The ratio 
theoretical torward and the actual drawbar pull called 
the tractor ethciency and 
torn 


av be expressed by the tollowing 


The traction or pull a tire can develop depends on the 
load it carries or how hard it is pressed against the ground 
For example, a tire operating in average loam soil wall pull 
about half much the weight tire operating 
loam 2,000 would pull about 1,000 The 
ratio between the weight carned and the pull is called the 
coethcent of traction’ and can be expressed by the formula 


Coethaent of traction 


pull tire load 


or tire drawbar pull coethcent of traction 


The coethcent of traction vanes with ditferent soils and 
both the ethaency factor and the coethcent of traction wall 
vary widely tor given depending whether the 
loosely plowed or hard packed, and also with the mossture 
content and cover crop. In most soils both of these factors are 
low when the soil as very dry and increase with additional 


mosture up to a certain point, then decrease as the soil be 
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reterru will play ni portant 
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: I his cl age | 1S ru Agricul 
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Tire Selection | opt nt 
traction 
ency factors giv s chart it 1s 
necessary to know (1) the avail orsepower of the engine 
2) the type soil on which the 1 


ind 
peed at which the tures are expected to transmit the avail 


ower of the engine.* 
The following example will illustrate the use of the chart 


Suppose have tractor with engine that develops 
tind what tires would transmit the tull engine power at 41 
mph on loam soil, without excessive slippage 
The solution of this problem is illustrated by the dotted litt less 
line on the chart. Start at 45 hp at the lower left side of the | r 
tages, probable that hardened high-carbon-steel nails will 
chart. Follow the dotted line until comes the diagonal 
‘1 foll used more than in the past, particularly since notably less 
ine ) mp from HS porn the 
e representing tm ae I . etfort may be expended by the workman in joint assembly 
line to the mght and down the slope to the line which repre 
sents “Loam soil, then horizontally to the mght to the column 
of tire sizes 


REFERENCES 
The tire sizes abo vw dotted line, such as 12-26, 11-38, 

12-28, 11-42, etc, are adequate and may be used with a pres 

sure of 12 Ib per sq in 


It the tures below the dotted line are used, they should be 
inflated to more than 12 pst. To tind the correct pressure for 
these tires, follow the dotted line to the mght until it crosses 
the lines representing the tire sizes, and then reter to the pres 
sure shown at the bottom of the chart. The 11-28 would re 


quire the 10-38, psi, and the 11-24 would take psi 

The “ply rating’ us indicated by the type of line as shown 
at the lower myght corner of the chart. For this proble 

11-38, and 12-28 tures above the dotted line wo 

i-ply cating. The ‘ply rating’ of tires below the dotted line 
indicated where the dotted line crosses the “tire line 
11-28, 10-38 and 10-360 would be i-ply rating, but the 11-24 
should be 6-ply rating 


lo determine the amount it required on the rear 


end of the tractor, follow the dotted line to the extreme right 


where the figures show the “Weight on two rear tires For 
this problem, This weight includes weight 


of tractor, wheel weights, liquid ballast, weight ot operator 
and allows for “weight transter 
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Some Rim Width Tractor Tire Per- 


formance under Four Conditions 


Fri ASAF 


Tillage Machinery Laboratory, Auburn, Ala. A mayor objec 


tive of this project was to determine whether or not there 1s 

ustification, in terms of increased drawbar pull or improved 

ethciency, for the widespread tendency of operators to use 

rims wider than those supplied as standard by the tire industry 
SUMMARY 

Fr the sta Ip of the pri ary « ective of this pr 

ect, the following conclusions cover the ore important 

was f 

1, 6-pl 

€ total 

With these 14-26-in tires with water the top 

the compensating weight added, the tire load 


two tires) was about 240 1b more with 18-in than with 12-1n 
litional wall su 


il 100 Ib of drawbar pull 


Compared the standard pressure psi 


better efficiency and 
uut 15 per cent greater drawbar pull tor a given travel 


uction when operated on dry sand with the same static 


load, 3,120 per tire. However, this lower pressure 
caused what appeared excessive wrinkling the side 


walls of the tires but with this wrinkling less pronounced for 
the tires mounted on the wider rims 

Endurance tests are needed determine whether, for 
given service lite of tires, wider rims will permit operation at 


lower inflation pressures 


TIRES AND RIMS 


The tires used were 14-26-1n, 6-ply, both button type, 
and bar type, Both types tire were tested 
12, 14, 16, and rims. For these tires the Tire and Rim 
Association recommends a 13-in rim as standard, and the 12 
and 14-1n rims as alternates 

Caretul measurements were made the inflated but un- 
loaded diameter and maximum width of both types of tires 
on the four widths of rims. Measurements were also made of 


1 i annual meeting of the American 
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Fig 1 Tractor tires, 14-26 in, 6-ply, button type, R-3, (/eft) and bar 


type, R-1 (r:ght), mounted on 12-1n rims 


8 psi The data trom these measurements are shown tn I 


Reed, and Reaves 
rk ASA Assoc ASAP 


and inflation of 


ATION PRESSURES AND TIRI 


LOAD 


The rec ended intlation pressure, 12 psi, and static load 


0 were used for all but two of the seven series 


s of this project. A lower pressure of 8 psi was used for 
two the three series tests the button type tires 
ry sand. One of these lower-pressure series was run with 
the 3,120-Ib static load per tire recommended for 12 psi infla 


wed static load per tire of 


Since the Tire and Rim Association does not list inflation 
pressures below 12 psi, the tests at 8 ps: are admittedly lower 
in approved by the industry. The tests at 3,120 lb static load 


le walls 


and 8 psi intlation caused excessive wrinkling of the si 
noted that the dynamic load on the tire, that 
perating, 1s increased above the static load 
t the so-calle weight transfer’ caused by the 
drawbar pull. For the tests reported here the 
namic load on the tires was equal to the static load plus 


sandy loams, Decatur clay loam, and medium rough finished 
concrete. Mechanical analysis, plasticity index, bulk density 


test surfaces were use Lakeland 


INFLATION 
---- 


Fig 2 Cross section of button-type (R-4) tires, shown in Fig. 1, under 
Ib at recommended inflation pressure of 12 psi and at 


a lower pressure of 8 psi 


ducted by the vision of Farm Machinery a 
0.2 of the drawbar pull 
SOILS 
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4 by the Ture and Rim Associatior 
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4 
$7 t the test area Thus it tended to eliminate the 
soul preparation across the plot which are inherent 
gut i of narrow soil preparation tools operated the long way 
‘ ye 6900 plot In preparing the sandy loa and clay loam test plots, a 
a » the cross ich 
The test plots were protected fr rain by cover cars 
>. KEL AND SAND ORY 
‘ Dynamic | 32 
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14-26 BUTTON TYPE R-3 | 
6-PLY TRACTOR TIRES 


TEST PROCEDURE 


es mn the test tire was kept constant by adding 
noving Wemhts trom the tractor to compensate tor ditter 
in the weghts of the mms. Inflation pressure was 
3000 


wh 26 

44 ' | 220 

360 ; z 


4 
2 } 
13000 which were kept on the ts except when thev were being 
ah 
ences 
600 
4 26 THACTOR TRE 
200 
32 4 ‘ 600 
1200} j 
c { 
900} 
meee 760 | TRAVEL REDUCTION 
732 | 
t t t Mat fat : 
>| 
4 iw t t t drawhar 
~ 
| 
' x 
| 
Fix & Weimht of 1 tir t Pia I 
t water-t to ¢ f mm tor hut 
i 


‘ nit was used to measure and 
ometer 
red with an Emery hydraulic 
chart recordings were 
hi illy operated pens 
TRACTION DATA 
The data obtained tor travel torque input, and 
fa if pull is well as the Corresponding Work emciencies, 
if sl An in Figs ind The values given are tor 
| one tire. The values tor drawbar pull are higher than 
ild have been obtained with a conventional rear-drive trac 
| tor by the a int required to roll a front wheel because rollers 
bearings operating rails mounted the 
test car were used carry the end the test chassis 
It should also be that the values given in Figs. 3, 4 
i © are the mean of four tests and those of Fig. 7 ts 
the mean otf exght tests 
These tests indicate the following 
4 } 
| No stgniticant ditferences in the drawbar pull and work 
| ethaency of th » 14, 16, and 18-1in mms for the four test 
DEPTH OF DIG-IN conditions used dry, loose sand to concrete 
Lowering the inflation pressure of button type (R-3 
from psi without changing the static load 
operat sand, increased the drawbar pull more 
than per cent and appreciably improved the work 
| ‘ ‘ (It should be noted that the Tire and Rim Association does 
- kal not recommend pressures below 12 psi. See closing paragraph 
t t t t 
t this report under “Sidewall Wrinkling”. ) 
+ Reducing the static load to 2,460 lb for the 8 psi infla 
tion gave lower drawbar pull and apprectable improve 
ment im effiaaency compared with results obtained with the 
: rated static load of 3,120 1b and inflation of 12 psi 
hecked betore running each test track The tractor engine as = 
+ With button-type (R-3) tires in dry sand, the 
ct t Aine if 1400 rf Which pave a Calcul € 
drawbar pull was obtained at a travel reduction of about 25 
It sta e for each re ' of the test tire was per cent ane * aNt im efficiency at a travel reduction o 
tamed tr 1 chart operated by a solid. t er-tired wheel etween 10 and 15 per cent 
ona test plot rail This chart was marked by a pen S Bar-type (R-L) tires compared with button-type (R-3) 
| ing the test tire pulls and were slightly less efficient below about 25 per cent 
reduction was calculated trom the travel distance travel reduction but gave relatively higher drawbar pulls and 
} thus measured on the basis of the travel distance tor the sa improved efficiency at the higher values of travel reduction 
the same soil, with the same pressure and load (See section this report under 
but without drawbar pull) By the use of a travel-reduction 6 For the sandy loam and clay loam soils, the drawbar 
ter and loading generator, tests were run pull increased the highest (75 per cent) travel reduc 
45, 4 60, and 75 per cent travel reduction on the three tron tested. In both cases, however, the maximum efficiency 


was obtained at about 15 per cent travel reduction 
(€ 


nued on page 490) 
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VERTICAL PROJECTION OF CENTER CIRCLE OF TIRE WALLS 
PLE BUTTON TYPE STATIC (OAD STATIC TOMOVE 2700 


Fix Vertical projections ot circle ot sidewalls of 14-26-in, 
tt pe (R-43) tires .120-Ib static load and 2,700-Ib-ft 
te e when o and 18-in rims and with 12, 


les 
ne: 
4 
ana a 1, and 25 per cent travel reduction 
concrete 
‘ nea use in in ICtLON ty pe 
un-ygage dynamometer in the hub of the test: wheel \ 
g. it asuring wrinkle ter cit 
center circle re wall of burt 


soil by the impact « 


OVEMENT 
very old phenomenon which has left marks every 
where without attracting much attention. The marks 
ranging from soil on the lower parts of the outside walls ot 
dwellings and sand freshly picked spinach actual down 
slope movement soil agricultural fields and the changes 
in soil characteristics associated with the action of rain, have 
been observed studied many. The actual 
making of the marks received little attentior 
recently. During the past few years considerable light, both 
literally and figuratively, has been focused on the action (( 
Reasons for the interest in soil movement by raindrops that 


been agricultural engineers, soil 


has 
and soul conservationists need little discussion. My own first 
close acquaintance with soil splash occurred some 15 years ago 
when, during the process of measuring the cane py interception 
of rainfall associated with different vegetative covers, con 

siderable soil was found in the catchment jars under tallow 
and corn and little was found under close-growing cover. This 
was variable accorded little the time, but 
was clearly one the many evidences marks move 

ment raindrops. 

Investigations which involve the study soil movement 
raindrops have been under way Marcellus, Y., during 
the past three years. It is the purpose of this paper to present 
a description and discussion of the technique used and some 
of the results obtained, and to discuss their application to the 
more general problems and soil erosion. The studies 
were undertaken, not as a study of soil movement 
part the over-all problem including such factors 
exposure, soils, and certain physical 
characteristics soil. Much the work thus far has 
essity been exploratory nature. 


per se, but 


PROCEDURE 


typical installation equipment used for measuring the 
level board approximately above the ground. 
the inside the pan and slightly raised off the bottom 
perforated sheet metal plate covered with cotton. This sup 
ports the soil, permits free drainage, and prevents the loss 
soil percolate. The pans are long, wide, 
high one end and about high the other end. They 
were constructed from the bottom portions ordinary 2-gal 
oil cans. 

The soil all test pans kept moisture level near 
saturation shallow water table the bottom the pan 
inverted fruit jar the other end the board sup 
plies water needed replace that lost evaporation. 
tuhe connects the lid of this jar to the small round metal can 
shown just the left the jar opening the 
bottom the round can connected the bottom the soil 


pan the long rubber tube below the board 

When infiltration rain occurs, the height the water 
table tends rise the soil pan and the round can. 
overflow opening the can, slightly above the leading 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, HL, December, 1951, as a 
contribution of the Soil and 
from the division of research, Soil Conservation Service, USDA, in 
cooperation with the Cornell University Agricultural Experiment Sta 
tion. It includes portions of a thesis by the author in partial fulfill 


Water Division. It is also a contribution 


ment 


of requirements for the master of science degree, graduate school, Cor 


nell University 


The author: GrorGre R. Free, project supervisor, Soil Conservation 
Service, U.S. Department of Agriculture, Ithaca, N. Y 
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Soil Movement Raindrops 
George Free 


the jar, drains the percolate into the jar 


i osses are determined ve nee 
in height of water in the inverted jar. This jar ts retilled when 


necessary. Percolate from each ot the pans is stored and used 


as the first source of water for refilling jars. This means that 
percolate are returned to the soil. Some 
erienced at times because an increase in tem 
to force water from the jar. This was mini 


WAS CN} 


ized by ret the jars frequently, so that the volume of 
air in the yar was small in relation to the volume of water 
The soils used tor the studies are gently sieved at a suit 
able morsture content through a screen with | y-in-square open 
ings break lumps and remove coarse gravel and stones 


All soils when packed into the pans are air-dry. The pans are 


distributing soul uniformly over the pan. The excess 
soil is then scraped otf, and the remainder packed by pressing 
on a board st hitting the pan. The pan is then tilled again, 
ind the soil packed into place as before. Finally the surtace 
of the soil near the runott spout 1s shaped to direct runoff 
water into the spout. drop trough, extending completely 
across the lower edge of the pan and replacing the spout, was 
dn improvement used atter the first year 


DETERMINATION OF LOSSES 


The pans soil are oven-dried after packing. was 
thought that this procedure was better than depending 
upon samples before and after exposure for calculat 


ing oven-dry weights and losses. An accurate determination of 
losses was considered greater importance than possible 
upon the stability aggregates. Losses soil from the 
pan occur as wash-ott losses, which can be measured for each 
individul storm, and as splash losses which are obtained by 
litference for the whole period of exposure 

These pans can set ground level well 
evated above it. They can also faced compass 
directions determine the slope aspect. The direc 
tional setup was used only during the first year and thereafter 
all pans faced the west only. order measure the rain 
falling the pans, four empty soil pans facing the four 
Compass points were set with screens them and with the 
bottom openings leading to jars. This procedure was not en- 
tirely satisfactory because of the splash loss which occurred 
despite the screens. Therefore, during the directional studies, 
the amounts rain each pan received were calculated from 
the catch the vertical openings directional gage (Fig. 3), 
and the catch standard gage with opening 
psing the method described by Fourcade (9). The Marcellus 
station drumlin, and soil pans and all 
rain gages were located the high point the drumlin 
where there was nothing interfere with the free sweep 
storms from any direction 

Chief interest these studies was the soil loss wash 
off and splash, the amount percolate, and the condition 
the soil after exposure. The evaporation losses, while com 
parable, were very much greater than would prevail under 
tield conditions. They are regarded as a by-product of the 
study and have limited application under field conditions. 

It has been noted in runoff plot work at Marcellus that the 
most serious and erosion occurs when rain falls wet 
soil packed previous rains. These studies were conducted 
under these same conditions with respect moisture content 
the Another reason for maintaining high level 
moisture was insure that there would soil removed 
from the pan direct action wind. During the second year 
some pans were used without the water table, and because 
the fact that frequent storms occurred and the soil was cul 
tivated soon possible after rains close the shrinkage 
cracks along the sides the pans, fair degree success 
resulted 

The technique employed appears constitute satisfac 
tory test whereby the etfects natural rain may 
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heavy pproached fror direction 
slight wunced angularity of many of 
the ra hat the catch in some of the 
eight gage exceeded the 


itch in the norizental gage LO out of 39 times 
that infiltration decreased in the 
given tor the amount of rain 


erences are less on a percentage of rain 


] 


SIV 


For that reason the 
tall basis than shown by actual quantities 

There are many evidences in the detailed data that infiltra 

tion Capacities declined with increasing length of exposure to 

Itration for fresh pans of soil 

vaned within the rather narrow range of 53 to 843. After a 

tew storms there were only a few falling outside a range of 15 


raintall Percentages of int 


to 45 There were two cases where a direct Comparison of 
In one, infiltration 
as a percentage of rainfall was 84 for fresh soil compared to 


tor exposed the other, the corresponding percent 


fresh with exposed soil was possible 


iges were 60 and 26 

losses, Table were quite small considering the 
On these small pans there was little oppor 
tunity for runoff to concentrate into channels and acquire 
Another reason for wash-otf losses being so small 
on the elevated pans was the fact that most of the soil splash 
not fall back onto the water leaving the pans surface 
Trends wash-otf with respect compass direction 
were not significant but, when all records were arranged in 


amounts of runott 


velocity 


order catches rain the directional gage, ditferences 
The wash-otf losses for those pans facing the 
direction of the storms were about three times those from pans 
facing away from the direction of storms 


were significant 


The wash-ott losses individual storms general showed 
the usual and expected tendency vary with the amount 
intense rain and rain intensity. There were, however, some 
rather large intense which did not cause appreciable 
losses. This may related drop size 
which were not measured but it can also be explained by sur- 


ins at same elevation 3 
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Fig.5 Variation of penetrability with depth and treatment 


face flow since the thicker the film water running the 
greater would its velocity and transporting 

Measurable wash-off losses occurred during only nine 
storms. The most intense these occurred June when 
fell min. Four these nine storms caused small 
amounts runoff from field plots the Station. The 
plots were, course, field moisture and did not happen 
bare the time 

The losses splash from the pans this directional series 
were from times the wash-off losses. Had the move- 
ment occurred under conditions bare soil com- 
parable moisture content, some part the splash loss would 
have appeared wash-off loss. Splash losses per storm were 
not determined, but there evidence the detailed data that 
they tended greatest fresh pans soil. Losses for the 
shorter periods exposure varied from about 
acre per inch rain. 


Elevation Series, 1949. Another series pans, 
also in duplicate, were set up facing the west only. Three 
treatments ran for the whole period study, with change 
soil on August 9. These were (a) elevated bare, (b) elevated 
with straw mulch ton per acre, and (c) bare ground 
level. fourth treatment consisting bare soil ground 
level with the area around the pans mulched was started 
August The resulting data are given Table 


TABLE 2. EVAPORATION, INFILTRATION, AND SOIL LOSS 
DATA FOR PANS OF MULCH AND ELEVATION SERIES, 1949 


tons per 


Splash 
Wash-off loss acre 
5. 15- 5/15 8/9- 5/15- 8/9 5/15-  8/9- 
10/13 & 10/13 & 8 10/13 10 13 
Inches Inches Inches Tons Tons Tons Tons 
Elevated bare 41.5 2.9 i8 09 


Evaporation Infiltration 


0.2 32.0 346 
Elevated mulched 29.9 4.6 5.4 3 1 0.5 0.7 
Bare in ground 42.6 1.4 49 1.2 3 23:2 259 
Bare in ground (area 
around pan mulched) — 3.4 i 8.0 


considering the data for the two different periods, 
important keep mind that the amount rainfall was not 
greatly different. However, only one the nine storms caus- 
ing wash-otf losses occurred during the second period. will 
noted that the wash-off losses reflect this ditference rain 
whereas the splash losses not 

The mulch reduced evaporation and increased infiltration, 
particularly under the rain conditions the first period. The 
mulch also reduced losses about one-third those 
occurring from bare soil. The splash losses from the mulched 


pans were only about one-fiftieth those from bare soil. 


The splash losses from the bare level, 
amounting to about 70 per cent of those from the elevated 
pans, were much greater than anticipated. Several 
could responsible for more soil splashing out these pans 
than splashed in. The soil the pans was high 
level, whereas that outside was at field moisture. Also, the 
bare area around the pans was probably not wide enough. 
has been shown Ellison (6) that particles soil may 
splashed a maximum distance of from 3 to 5 ft. It has also 
been suggested that the fact that more soil splashed out of the 
pans at ground level than splashed in 1s an indication of the 
etfect of soil pretreatment (oven-drying ) on splash susceptibil 
ity can also argued that may measure 
ot he change in splash characteristics of the outside soil asso 
ciated with natural drying which occurred between storms 

After the unexpected results were obtained during the tirst 
period from placing the pans ground level, the fourth 
treatment was started. Actually, the data Table show, 
it contributed little to an understanding of what occurred 
Some fraction of the soil splashed from the pan onto the 
mulch may have been splashed back onto the pan again 

Effects of Sou Charactertstics, 1949. Despite the fact that 
soil splash was tree leave the pan, marked crusting the 
soil occurred. The thickness of some of the soil crust 1s shown 
The soil below the crust was nearly loose and 
friable as the original soil before exposure 

Volume weights of the crusts from one set of pans from 
the directional series are presented Table The volume 
weights of these crusts were determined by the parattin tech 
nique (13). The soil had been exposed less than 
rain over period about weeks. These data emphasize 
the marked effect of rain in compacting the soil surface. One 
difficulty working with crusts that thickness well 
density may Some the crusts formed during the 
second exposure period were quite thin and compact and 
others were thicker but possibly less compact. Those formed 
during the third and last exposure period were thin that 
they could hardly called crusts and yet they were very 
reducing 

miniature soil penetrometer, consisting sharpened 
nail driven into the oven-dry soil after exposure dropping 
weight from height 10cm, was used for 
studying the thickness and penetrability the crusts. This 
showed that crusting could extend depth 
though previously mentioned also showed that during the 
last exposure period the crusts formed were very and 
relatively fragile 

Other volume-weight determinations not presented here 
showed that mulching reduced the volume weight of crust 
slightly and also showed that the crusts formed pans placed 
in the soil were more dense than those formed on the elevated 
pans. logical assume that the latter difference 
sociated with the difference previously noted net losses 
soil splash. explains the marked effect this third 
treatment on infiltration (Table 2). It does not, however, 
explain why the ditference splash loss was not greater 

The penetrability crusts all the pans this series 
removed the end the study was determined using the 
nail penetrometer. These data are presented Fig. 


Pan Studies, 1950. different procedure replication 
was used 1950 study the splash and erosion characteristics 
different soils with three substudies different past 
treatments the same soil. One replicate each was exposed 
natural rain for period time and then replaced with 
another replicate. Previously two replicates were exposed 
the same time which meant that fewer soils could studied 
with given number pans. first thought the procedure 
followed 1950 might appear sufficiently similar the block 
layouts used for experimental plots to justify its use. Block 


TABLI VOLUME WEIGHTS OF SURFACE CRUSTS ON SOI! 
Crust Below crust 
West 1.38 11 
Nor 1.4 1.10 
East 1.4 106 
South 1.3 114 


' 
AGRICULTURAL ENGINEERING for August 1952 495 
is 
| 
= 
| 4 
| 
j 
| 
- 
| 


— t howe that the 
tect 
t thar | 
‘ is 
ple 
eq te represent a soil type 
tr t intensivel 


' exture ff Ottawa loa 
{Db ith lay loams. Splash 
sand were high 
ela c! filtrat capacity 
t ere The splash 
{about & tons per acre per inch of 
the tine textured Fulton and Di 
ve rye h-otf losse relatively 
ind ferate splash 
ed as bei one t the os 
States (11 
per parison was 
that represented i iW 
re el a cia { with the 
Is wer tivated a i 
P e needs further stud e as 
it ia t 
I reater tt 
was affected great! rse, and 
| thre st es 
t Sassatras 
1 cl nd duck in 
str check pl 
p f the st 


itere 
pans of Sassafras 
{ (4 to 4 times as 


Honeove The 


acre per inch of rain 


tons pet 


DISCUSSION 


id or soul by raindrops ts a spectacular 


t 
ved. It can lead to movement of sorl 
for the complicating factor wind 
downslope would be qualitatively si 
t tillage operations as described 
If one is interested chretly in the 


is important as the qui 


1 
material may be moved at 


\ the 

one a short id s ast ch as 5 tt 
1} nt of r ener doin the movement 1s 
the s ithon t tl pr ! hts and assoctated 
clist t trave 

The methods of contr splash movement resulting tr 
natural ra i given slope fall into three c! Tt t 
ind st tant os that presente by t osin i 
tective cover of ition ilel tween the 1 
nd the s The second ts to ct e the physical structure ot 
the sort, and the third ts to pulate the water st f t! 
Now t these « ch 1 apprec ly without at 
tl time alten the intiltrat characteristics of the 
soul. This turn Ww leter to a large extent whether the 
hazard of water t dov the slope w present 
te help the ished rtules travel ch sier and turther 
than t \ I h the t splash and gr 
shone Here we hay = plex patt t ovemen 
ert { ¢ ms ! tt even 
€ ! \ ent has curred ¢ per t me re 
Vala it { is t the 
is Verne tl On { tl \ 
ment could be studied by sed 
study reterre 1 proper suct 
wt mis 

Studies of splash can be s t us inert iter 
ch is san whe sc is ct wt stics wal t char 


parted splashed sand represents only per cent the 
k t ener of the raindrops (5) This ts an important 
ervation and one that probably should be checked further 
nd sol. One wonders what happens to the 

with sand. With soil, however, the assump 

le portion of the energy goes into aggregate 

paction seems reasonable. Either otf these 

ion should directed towards 

what ens during the splash process rather than 
how ch soil is moved by splash. Baver (1) has called atten 
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cs t tall below the level ot the container (2 


the kinetic 


been made, however, that 


tron to a conclusion reached by Wollny more than 70 years ago 


effect of vegetation upon the properties of soils 
the canopy 


found that infiltration was 


to the protective influence of against the 
npact of the raindrops. Duley (4 


yreatly atfected by whether a surface seal associated with the 


ction of raindrops was present or absent geregate break 
town | indrop impact has been reported by Ellison (6) 
n and Slater (7) found that infiltration was correlated 
h the amount of soil in splash 
Those familiar with the tter of air-dry and oven-dry 
ivgreyates that may occur when they are immersed directly 
in water during wet sieve analyses may be disturbed by the 
se of oven-dry soil in these test No quantitative 
were made of the etfect of ditterent soil pretreatments 


ever, it 18 important to keep in mind that in these tests 


yates were wetted by capillarity fre the water table rather 
than byt ersion or by application of water to the surface 
Others (1 have shown that the mosture adjustments result 
ing storing aggregates wetting them very 
tine spray or capillarnty gives high aggregation values (com 
parable with those obtained in samples at field moisture) even 
though the am-dr ind oven-dry aggregates shatter when 


SOIL WAS FNPOSED TO NATURAL RAINFALI 


In this study soil was exposed to natural rainfall over vary 


ing pertods of time so that cumulative effects could be studied 

high percentage could expected since soil mois 

ture was maintained at a constant and high level. The wash 

contained that 

oved splash since some fell back onto the pans and 
either remained or was carried away by flowing water 

The smallness the elevated pans and the magnitude 

the splash losses meant, however, that large per 

the moved splash left the pan. Despite this 

removal, marked sealing and crusting occurred. The volume 


weights of the crusts were much greater than those of the soil 
below 


otf losses undoubtedly some soil 


The penetrability data suggests that compaction ex- 
tended depth below the crust. The crust itself resulted 
from bination Compaction, aggregate breakdown, and 
Other workers (3, 8), primarily interested 
sts, have and deposition 
incs the not requisite for sealing, 
however, issed the development seal 


con 


isized the filtering out 
This may 
Duley (4) dase 


t 
since 


on pure sand 
Satistactory 


As a 
| 


we rather than less 


degree of erosion control 1s approached, 
attention should be given to degree and 
aggregation. Erosion control, through reduc 
on ot losses of orgamice matter and the finer mineral particles 
ntering rregation 
and other factors manage 
also such insure stable aggregation and 

splash, 
ting and sealing can and do occur 
t, without natural rainfall where 
tines are responsible for 
ryregate studies to 


stability of soul 


ty 


into ay 


gation, will help to promote 


the 


However, 


syster 


ven soils are 


without er 


sprit Imrivation 1s 


there should be mo 
rate of 
aggregate 
Attention to 


led with 


sealing 


f tines resulting 


aggregation and 


protection 


ageregates cou 
vegetation or 
496) 


stability of 


provided by 


additional 


esidues will in most cases not (Cont:nu 


‘ ! ther ¢ tre t 
erodible n the United 
jue rel it 
I midicated that there bad been 1 
| This was tn agreement with labora 
es which showe 
| All of tl | 
oll gay less immersed 
tr splash loss 
ag ! Honeove averaged about 
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Air Conditions and 


Near Farm Buildings 


Earle Cox 


MEMBER 


ANY of the discrepancies in the development of venti 
lation of farm buildings can be related to inaccurate 
evaluation of the condition of the intake and the 

exhaust air. Instruments for the measurement of dry-bulb 
temperatures have been quite accurate, but neither relative 
humudity nor dew-point temperature instrumentation has been 
satisfactory. As much variation as +5 per cent with most 
instruments for measuring relative humidity has had to be 
the investigator 

Of note also ts the Curious condition that many investiga 
tors go to considerable trouble and lengthy calculations to 
develop the condition of the intake air for a poultry house ot 
other structure, and then that the exhaust 
maintains 4 relative humidity of 80 per cent. If the tigure as 
sumed to be 80 per cent ts actually 75 per cent, the removal of 


the moisture from th 


he building would probably t 


bly be impossible 
However, if the true condition were 85 per cent insteac 

per cent, then the ventilation might be adequate or even 
EXCESSIVE 


{ot 


In 1949, the University of Massachusetts acquired electronic 
equipment tor measuring dry-bulb and dew-point temperatures 


With this equipment, research was begun determine 


Dry-bulb and dew-point temperatures the north 
versus the temperatures the south side 


ny 


2 The etfect of removing air close to the cei 


effect of removing air near the floor 


iz versus the 


and dew-point temperatures exhaust air 


expre RIK TURAL RING 
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The a research pr r al ¢ 
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The results of the tirst study are presented here. The other 
three studies will be reported in subsequent articles 

known that solar radiation raises the dry-bulb ten 
perature of the air on the south side of a building. The object 
f the research was to tind out whether both the dry-bulb and 
dew-po:mt temperatures were attected and whether or not the 
trerential between the north and south sides of the building 
would be sutticient that it would always be desirable to intro 


air from the south side. Figs. | and 2 are charts of 
February 4 to 26, 1951 


The sensing eles 


ts for the tests of outdoor air Conditions 


were located ately 12an trom the building and were 


protected wi They were located adjacent to a grain 


room at one building. An integration of the charts 


in a uth side of the building the average dew 
point was 24 F as compared to an average of 24.64 F on 
the north side of the building. The inaccuracy of the instru 

ent at +1) per cent of full scale could be greater than this 


ditterence in dew-pornt temperatures. However, the figures do 
ndicate that the dew point of the air on the south side of the 


building will remain very close or equal to the dew point on 


the north side of the building even though the dry-br te 
perature on the south side increases 
The a bulb temperature on the south side of the 


building tor this period was 30.80 F, while the north side dry 


bulb temperature average was 28.62 F. If this ditferential of 
?.2 dey were maintained constantly, it seems that there would 


e little cl 


wice between the mtake air location. However, exar 

ination of the chart reveals that during certain periods of the 
day the dry-bulb temperature ditferential between the north 
and south sides of the building was as much as 20 deg. The 
cumulative ditterential in tavor of south-side intake indicates 
that warmer, dner air should be utilized whenever heat and 
moisture balance are critical as in poultry-house ventilation 


Investigation of weather data indi 


ates also that during the 
period of this test the amount of solar radiation was far below 
normal. The hours of bright sunshine were only 33.5 per cent 
the possible hours sunshine; the normal for this 
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On rete the drawbar also increased up to the 
highest ( per cent travel reduc tested. In this case 
however, the mim etharency was obtained at a travel 
reduction of less than LO per cent. (Tests were not run at 


hivher values of teavel reduction because of excessive tire wear. ) 
WRIGHT OF WATER FILI 
The increased weight of an 18-1n rim, tire, and water over 
a lJan mm, tire, and water was 122 Ib, or 244 1b for a tractor 
so equipped (see Fig. 8 
Phus if liquid ballast 1s used and no compensating weight 
added tires mounted the narrow rims, this extra weight 
“ 1 provide additional pull with the wide mms 
DIG 
One ot the tstanding ditterences between the perform 
ame oft tton and bar-type tires on sand was the more rapid 
livin oof the latter as the per cent travel reduction was 
increased. In order to make a controlled comparison, the 
following procedure was used: (a) The test tire was lifted 
the the test car was moved new location, 
(c) the test tire was lowered to the soil surface and its eleva 
and (d) the test car brakes were locked and 
the test rotated and its elevation again 
measured (see Fig. 
The data obtained this procedure sand are shown 
The tor the button-type was only about 
per cent that the bar type. Bar-type tires have 
drawbar pull advantage at Ingh travel reduction (Fig. 4) far 
beyond the normal working range but have the disadvantage 
that they dig easily inte a cor plete stall 
SIDEWALL WRINKLING 
drawbar pulls and the lower inflation pressures was less for 
the wider rims) In order to reduce this observation to physical 
measurements, the button-type (R-3) tires mounted on 12, 14 
16, and [Sin rims were subjected to a static load of 3,120 Ib 
and a stati torque of 2,700 lb-ft and the wrinkles measured 
with a micrometer gage as shown in Fig. 11. This procedure was 
used tor three inflation pressures, 12, 10, and 8 psi. The data 
obtained are shown in Fig. 12. These data indicate a definite 


decrease in depth of sidewall wrinkles as the rims are widened 


Movement Raindrops 


entirely eliminate the movement and damage to soil from 
raindrops, but it will help to control both 
SUMMARY AND CONCLUSIONS 
A technique used at Marcellus, New York, tor studying 


natural rain soil kept constant and high 
Slope aspect 


the ettect 
mousture level has been described and discussed 


in relation to direction of the storm was shown to be 


portant determining amount losses. The 
losses pans facing the direction storm were found 


three times those tron 
of Most of the storms approached from a westerly 
direction and all showed considerable angularity of fall 
Under the conditions of this experiment, splash losses from 
elevated pans of bare Honeoye soil were from 50 to 90 times 
losses. The average loss per inch rain amounted 


pans away from the direction 
storm 


from tons per acre. straw mulch reduced splash 
loss to one-fiftieth that from bare soil and wash-otf losses 
one-third 


A marked decrease in intiltration occurred despite the fact 
that most the splashed soil left the pans. Crusts and thin 
surtace seals were which had volume weights 
1.4 compared less for the soil below the crusts. 


Some characteristics soils used the study 
were noted. The technique used, however, did not allow splash 
into the pans that high rate particle movement 
splash not necessarily associated with high erosion rating 
The wash-otf losses and infiltration characteristics seemed 
more closely related field behavior than were the splash 
losses. fact, the losses and effects upon the soil 
remaining the pans seemed provide better index the 
erosiveness storms than did the splash 
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Sprinkler Irrigation Research Canada 
Jacobson 


ESEARCH sprinkler Canada compara 
tively new for the most part, but incluc 
the engineering, agronomic, and economic helds of 

study. Work under way, being organized, less 
than nine federal exy 
and at one or two provincial agricultural colleges 


erimental farms or stations across Canada, 


Canada 1s well on the way to catching up with the de 
Uy 

mand for information on sprinkler irrigation, This demand, it 

may be of interest to note, reached a peak late in 1949, and to 


meet this need, a review of the work under way was made 


early 1950 the Sprinkler Irrigation for West 
ern Canada 
the basis information then available, the 
agreed that sprinkler irrigation had come Canada stay 
and that would likely have place under least four condi 
tions, including (1) small holdings one and two acres, 
supplementary irrigation the dry-land farming areas, 
(3) supplementary irrigation the areas, and (4) 


farming under certain conditions 


The small holdings does not involve any 
special research problem and need not dealt with separately 


2 The use of supplementary wrigation in the dry-farm 
and ranching areas 1s limited mainly by available water su; 
plies and costs. the short grass country, feed crops have 
high value that difficult measure terms dollars. How 
ever, where used crops marketed for cash, supplemen 
tary irrigation becomes strictly question and returns. 

Supplementary irrigation flooding has been used the 
Canadian prairies since the early ranching days, chiefly for 
feed production. Through the Prairie Farm 
ministration water development program, water supplies have 
been greatly increased the building nearly 46,000 indi 
vidual projects, including dugouts, stock-watering dams, and 
small irrigation works. These works are mainly for stock 
watering and domestic use, but the introduction portable 
pipe and sprinklers has increased the areas land that can 
from these individual water supplies and also from 
existing larger where irrigation has only supplemen 
tary value 

Surveys showed that the initial cost equipment for 
supplementary sprinkler irrigation under prairie conditions 
varied from about $5 to $10 per acre-inch, or from $20 to $40 

acre the basis irrigation. The over-all average 
was $34 acre 

The cost applying water under these conditions averaged 
about acre-inch, including capital charges 
operating expenses. the basis about 3.51n applied 
and nearly Sin pasture land, the total cost averaged 
from around $10 per Yields wheat varied, but 
increases from averaged about per acre-inch 
water applied. The margin increase was not considered 
sufficient generally recommend the use supplementary 
sprinkler irrigation for wheat, but the sprinkling pasture 
land was favored 


used the Pacitic region and eastern Canada 
Sprinkler irrigation applications when 
moisture content reached per cent, proved economical over 
Agassiz Station the lower Fraser Valley. increase 
yield was obtained 1948, but the extremely dry season 
1951, the yield increase from sprinkler irrigation amounted 


2.38 tons per acre, calculated the basis dry weight 


Paper presented at a conference sponse 
the ASAE Subcommittee on Sprink 
ing the winter meeting he An tural I 
neers at Chicago, December, 1 

The author WL. Jacosson, Experimental Station, ¢ ida Dey 
ment ot Agr ture, Lethbridge, Alta 


Some ten horticultural crops and a pasture mixture are 


included fin 1949 


in the sprinkler irmgation experiments starte 
at the Saanichton Station on Vancouver Island. As pointed out 
Superintendent Woods, several years more work will 


be required betore reliable averages or maximum ditterences 


} 


can be obtained. Three years results indicate that the value of 


irrigation vary year year, depending precipita 
tion, sol type, soil fertility, the crop and general farm man 
agement. Where soil fertility was adequate, sprinkler irriga 
tion gave increases yields small fruits, bulbs, 
potatoes, and pasture grass. The etfect size, grade, and 
quality of product was considered as equally important as 
yield increase 

Irrigation was applied the rate and 
nost crops received little more than less than 
per season. Evidently water not too plentitul, and inter 
esting note that use expressed gallons per acre 

No results are available from the sprinkler projects in the 
East, since the projects there are just getting under way, and 
the rainfall during 1951 was evidently sufficient to provide all 
moisture needs 


The of sprinklers in irrigation farming in Canada ts 
nbia 
and the lower precipitation areas the 
research to serve these two regions is conducted mainly trom 
the experimental stations at Summerland, Lethbridge, 
Alta., and Swift Current, Sask 

The experimental station Summerland, B.C., has taken 
lead in sprinkler irrigation research, and following are some ot 
the main results reported Dr. Wilcox, who directly 
charge the work Summerland, and applying 
tions the Okanagan Valley 


contined to the southern interior valleys of British Col 


1 Under proper management, sprinkler irrigation caused 
much less erosion 


water was required most cases. The saving 


sandy loam soil was 30 per cent as compared with furrow 
irrigation. The saving in water varied from 5 to 15 per cent 
with heavy soils, and from 15 to 50 per cent on sandy sorls 


3 Better soil moisture conditions were maintained, 
especially with sandy soils and also where the water supply 
was inadequate for furrow 

4 Less time and expense were required for the routine of 
sprinkler than for furrow irrigation 

5 In many cases, higher yields have been obtained with 
sprinklers than with furrows. This applied more especially to 
vegetables and hay rather than tree fruits 


the basis results obtained, the use sprinkler 
gation recommended British Columbia where (1) there 
evidence of soil erosion, (2) the soil is sandy, (4) the contour 
rolling and such that furrow irrigation would 
(4) water 1s scarce, and where it 1s desired to wash excess 
salts out of the so:l 

Dr. Wilcox emphasized that the use steep erodable land 
for row and cultivated crops 1s not recommended, even where 
sprinkler irrigated 

High capital cost factor, but under conditions British 
Colu where holdings are relatively all, the total cost 
sprinkling only little more than furrow where 


pumping 1s needed to obtain the necessary pressure, and a 
little less where the pressure obtained gravity 


RESULTS OF RESEARCH IN THE IRRIGATION FARMING 
AREAS OF THE PRAIRIES 

Perhaps the main feature of sprinkler irrigation indicated 

tion farming areas of the 

prairies, is that this method of applying water atfords a high 

degree control over wide range soil type and 

raphy, and without the aid of skilled irrigators, provi 


by the studies conducted in the irris 


og 


ed al 
ways that the wind velocity 1s not excessive or too changeable 


I 
d 
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However ch of the land included in tests and sur 
t is well suited to surface irtigation, and it was for this 
re perhaps, that the sprinkler irrigated crops in the irriga 
trom far wea tid t for the st part, show significant 
eld er cf ‘ the surface 
eth 
As w erved Hritish i, SI ling « pared 
ref ra with rface imigation where the soul was very 
}« ean where the t raphy was uneven, or where the 
pew ESsive r ver te 
I he un d fvant sof sprink is pared with 
the face method nder praise {it s include (1) higt 
tral ¢ ( high operat ts 5 sind interference 
(4) the diftcult f ha fluctuating water supply, and 
the aversion of experienced irtigators | irticularly to car 
thre } ldy tields and wet folta Skilled labor 
is Mot re ‘re t where land was well prepared the sur 
vevs | t sl Sa of labor with sprinklers 
i rvevs Showed that the capital cost of sprinkler 
syste purchased by inngation farmers varied widely, but 
eraved af { $i per acre-inch. Syster 
deliver up to 12 acreanches per acre cost abou 
per acre ind in the 1950 surveys, the in 


sprinkler irrigation equiy 1 


farms 


enton averapec 


Sila re, and $5,248 per fart 

Phe cost of applying water by sprinkling on the prairie 
irivation farms vaned mostly from little more than $1 to less 
than $3 per acre-inch, and in most cases averaged slightly less 
than $14 an acre” Fixed costs, including depreciation, repairs 


ide up about 58 per cent of the total cost per 


fuel, oil 


ind interest, 1 


wre, anc ind labor accounted for about 


42 per cent, 


wcording to surveys conducted by the economics division 


While paying returns were generally reported by sprinkler 
users on praime infigation farms, it has been emphasized that 
sprinkler irt period of high 
The real test 
of sprinkler inmgation is likely to come if and when price levels 


ration is being introduced during a 


prices and high agricultural income 

become less favorable for the farmer 

All ex irrigation the praines 
been developed on lands that have been classified as 

surface methods. Moreover, all projects 

now under construction or planned for future development are 


sting projects on Canadian 


have 


based on surface irmgation 

Unlike conditions in the tree fruits area of British Colum 
bia, where the holdings are generally small, the topography ts 
often steep, and crops normally have high acre value, the 
tarm holdings on the the 


prairies are relatively lar 


land is generally more ed to 


surface irrigation, and crops 


have relatively low acre values. For these reasons, it miay be 
ass ed that surface irrigation will continue as the basic 
method on praine projects. This view is supported by the fact 
that land may now be improved on a scale and at low 
cost with the earth equipmic le 

Sprinkhing here pr ses to be most usetul as a supplement 


to surtac nyation for special crops and uses, and for inn 
vating lands not surted to surface tion, where economic 
conditions permit 

The economic te t t ition farming, 
using only sprinkler mrigation determined, except 


RESULTS OF ENGINEERING S81 
Most engineering projects on sprinkler irt ion in Canada 
have been devoted to test: sprinkler equipment under Cana 
dian ¢ iit 
s kinds of sprinkler heads were included in tests 
con it St etland, where some of the types on the 
market were tound to be quite unsatisfactory. Others were 


found to be 


certain spacings 


under certan 


pressures and at 
action type now generally used 
Stactory 

A project is at Swift Current, Sask, to deter 
mine the distribution by sprinklers as influenced by 
wind. This ts a matter of interest on the prairies, because of 
the windy weather that frequently prevails 


in Canada were tound to be 


under way 
water 
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Use the high pressure hydraulic type sprinklers was 
tested the Lethbridge during winds varying 
These sprinklers, which required pressures 
more, gave patterns under calm weather 
However, the patterns were greatly distorted winds 
even moderate velocities, while higher wind velocities gave 
distribution patterns that could scarcely be measured 
quently this type sprinkler not now being recom: 
for conditions, 

Another study made Lethbridge was comparison 
rotary sprinklers and perforated pipe. Under proper condi 
both systems gave about equally good results. The per 
forated pipe cost less install, and with the lower operating 
pressure the power requirements were less. However, the nar 
rower spread required more labor for moving pipe, and the 
application one inch per hour proved excessive for 


sotl conditions encountered 


Station 


velocities 


tons 


Conse 


ended 


most 


SOME AGRONOMIC FACTORS UNDER STUDY 


main factors considered the sprinkler 
studies under Canada are fertility and the 
consumptive use water crops where sprinkler 

Sprinkler tests the East and far West include 
complete treatments, while the prairies 
include phosphorous and nitrogen, but potassium. num- 
ber of workers has emphasized the importance of maintaining 
an adequate organic content in the soil and the value of a 
cover retaining favorable soil structure, and keeping 
infiltration rates the maximum level for the soil type 

The amount water crops measured all 
the sprinkler irrigation tests. However, the most com- 
prehensive consumptive use water determinations under 
way planned are the Okanagan Valley and the prairies. 

Working the Okanagan Valley, Dr. Wilcox found that 
the maximum consumptive use water apple trees plus 
cover crop, ranged from per day with irrigation 
interval of 25 to 30 days, up to 0.30 in or higher where the 
interval between was days. According 
Dr. Wilcox, the actual plant use mature apple trees plus 
cover crop averaged around per day during the heat 
of summer. 

The maximum monthly use water the Okanagan 
Valley varies from nearly with irrigation intervals 
30 to 20 days, up to 10 and 12 1n with irrigation intervals of 
days. This requires rate flow 2.6 6.3 Imperial 
gallons per minute per acre, about 3.2 7.9 gallons 
The total seasonal use the Valley varies from 
depending soil type and prevailing climate. 

Only limited data, determined sprinkler tests, are far 
for the prairies. However, for the time being, results 
obtained surface irrigation tests are useful. The total con 
sumptive use for some sixteen crops averaged 1949 
and 1950. The use for individual crops varied widely. Corn 
averaged 14.5 1n, 15.0 in, 16.5 1n, sugar beets 
16.61n, sweet manure 17.1 in, wheat 17.8 1n, 
pasture grasses and alfalfa, estimated, used 
water for maximum yield. The irrigation 
requirement would reduced the total seasonal rainfall, 
which averaged more than 1949 and 1950, 
but which varies considerably from year year. 


way 


crop 


potatoes oats 


Seasonal use water data obtained means soil 
showed maximum requirements most crops during July 
Cereals used nearly per cent their total requirements dur- 
ing this month. Corn used per cent, and sugar beets used 
per cent their total moisture during July. These results 
would indicate that sprinkler system with capacity gpm 
per more would needed provide for peak 
quirements cereals under severe drought, and that gpm 
per acre more would needed for sugar beets 
perhaps not necessary, closing, emphasize again 
the need for proper engineering and sound economics con 
sidering sprinkler irrigation. However, some reference might 
made the importance good agronomic practices or- 
der secure proper balance all factors production. 
(Continued on page 500) 
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The Oliver Model self-propelled combine uses Link-Belt conveyor screw the header and also employs three types Link-Belt chain 


There’s substitute for “total engineering” 
screw conveyors 


LINK-BELT integrates all get the exact type and size for your particular 
components give you the right requirements engineered suit your needs. 
serew conveyor for your machines addition, Link-Belt Screw Conveyors are accu- 


rately made for easy assembly and smooth, long-life 
how “total engineering” works for you when operation. They help make your farm machinery 
you buy Screw Conveyors. First, Link- designing task easier, more flexible. 
Belt conveyor specialists analyze your needs—then Ask the Link-Belt office near you for any engi- 


recommend the right components. That means you neering assistance you need. 


Link-Belt builds augers and screw conveyors for farm machinery all types 


Hay balers 


Grain Feed grinders 
loaders 


ach 


harvesters 


spreaders LINK-BELT COMPANY: Chicago Indianapolis Philadelphia 40, At- 


lanta, Houston 1, Minneapolis $, San Francisco 24, Los Angeles 33, Seattle 
4, Toronto 8, Springs (South Africa). Offices in Principal Cities. 12,067-— 
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PROPOSED 


orf 10 ASAE ew of the rapidly in 

‘ t lamps i source of intrared 
for he F pig brooder there 1s need for observing 

fe thre stallat nad operation of infrared 
her type lescent | bre equij ent 
| the { re enda s, ce ped by the 
tee Intrare La ps tor Ihr { ! approved by 
ral blectr Divis the American Socety of Agn 
il Engineer t Kansas City, M » June 17, 1952, will 
pted as othcral ASAE Re lations unless substan 
ect i thereto is raised betore October 1. 19 The 


Lamps tor ny 
(chairman National A t of Mutual Insur 
Andrew, University of S. B 
onsin Electric Power Co.; W. D. Hemker, West 

se Electric Cory W. J. Ridout, Ir. 
Magazine, an Worlan, Iowa State College. The 
other in the tormu 

| these recommendations: J. P. Ditchman, General 
Llectric WG. Buch The Detroit Edison Co., C. L 
Hanulton, Natronal Satety Council; Ho S. Hinrichs, Kansas 


persons assisted the 


Power and Light Co, HoH. Beaty, Edison Electric Institute 
Keene Farmers Mutual Re:mmsurance Co 
REQUIREMENTS POR SERVICE ENIRANCE FOR 
FLECTRICAL BROODING UNITS 
permanent which lamps are used for brood 
ing she { be equipped with a service entrance as re 
tor the local electric codes 
pewer supplier alton with good warning practices Such en 
trances should include adequate ground and approved en 
trance cabinet (fuse or circurt-breaker type) with adequate 
i to handle the anticipated load 
Portable buildings requiring the capacity of not more than 
e circuit shall be served tr i service-entrance center. Such 
1 service entrance Shall be installed as above 
QUIREMENTS FOR CIRCUTTS SERVING FLECTRICAL 
BROODING UNIT 
A circuit) servi electrical brooding units and equip 
he ermanently iustalled The « mience out 
! t cated W S ft of the lamp and 
cieht rcord wath wiring practice 
N Sheathed cable with neoprene or other 
resistant cover ld be used. Tt should € supported 


wcord with 


hie i t exceed 80 per cent of the 
rated capaci t the O-w lamps or a total of 


REQUIREMENTS BROODERS 


bach lamp should) be protected tro memsture and 
echantcal injury by means of a metal retlector or shield of 
ina oved type The reflector should be large enough to 


ive mtact with the lar 
, A porcelain receptacle of the switchless type should be 
sed. or its equivalent in temperature characteristics 


wire or bracket 


should not be used 


init shoul by charn, 
The com 
to provide support tor the 


1 The 


each lan 
iwainst 


ictors lead tacle 


ild have ample protection 
and not less than No. Awg 


tor single units and not exceed 8 ft 


(Note: Cord 


Laboratones h 


osture and heat 
length 


| tures tested at the Under 


90 | the 


socket ten 
} 


AMG pet 


writers ave been as high as above 


ASAE RECOMMENDATIONS 


Installation Lamp-Type, 


Pig-Brooding Equipment 


National Electrical Code limit for rubber insulation. Conse 

quently, to prevent deterioration and the development of fire 

or shock hazards under these conditions a special rubber 

acketed asbestos insulated cord designated as HSJ, must | f 

used 
If suspended over the sow at farrowing time, the lamp : 


ove the bedding, or at least 6 1n 


whichever is the greater 


{ be not less than 30 1n al 
the standing animal, 


When suspende 


ve distan 


over the pig litter separated from the 


sow, the lamp may be lowered to a minimum of 18 1n above 
the standing animals being brooded, provided a barricade of i 
sufficient strength to restrain the sow, constructed to pen 


height, 1s installed and securely anchored 


REQUIREMENTS FOR HOVER TYPE BROODERS 


1 The requirements tor service entrances, conductors, cir 


to those required 


cords, loads and fuses should 
Brooders 

mesh similar hardware cloth with holes not larger 
than should provided protect the lamp from bed 
ding and animals 

metallic retlector depth suspend the 
lamp above the hardware cloth should used 

The distance between the bedding and the top the 
hover should not less than when conventional 
150-w incandescent lamp used, for 250-w lamp 
Pen-Height Brooders shall apply, 

The dividing the brooding area trom the rest 
the pen should be of sufhcient strength to restrain the sow, 
constructed pen height and securely anchored 


in above animal for 


Sprinkler Irrigation Research 


Continued from pare 498 


The results so far obtained by workers in Canada would 
indicate that it is mainly in this field of research that the max 
{ most beneficial use of sprinkler irrigation must be 
determined. These practices incluce partic ilarly the choice of 


suitable crops that otfer prospects of profitable returns, the 


ans 


use 
aintain desirable soil structure, the 
untenance of soil morsture at levels that will give the most 


economical returns, and, tinally, the maintenance of soil fertil 


of Cropping practices that 


itv at levels 1 d for maximum returns in yields and quality 
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rea 
ancl ot 
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+4 
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F. Clarke, se ro mist. Exper 
1, 
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perintendent, Experime 


Pioneered and 
perfected 
Aetna, the T-Type 
Bearing the Na- 
No. bear- 
ing for the clutch 
release position. 


original equipment 
more than half the 
mobile vehicles built today. Add 
this 18-year leadership its match- 
less traditional practice 
cooperative research and engineering 
quality control methods and 
skill and you have every significant 
reason why Aetna the recognized source the 
finest clutch release bearings. Aetna Ball and Roller Bear- 
ing Company, 4600 Schubert Avenue, Chicago 39, 


T-TYPE CLUTCH RELEASE BEARINGS 
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INSTRUMENT NEWS controller* may constructed, or, similarly, shielding 


Kaki Nowaris, bditor one thermistor and not the other, a system sensitive to infrared 
radiation wall result. For such applications, thermistors may 
‘ ting agricultural applications of instruments — be purchased in matched pairs 


REFERENCES 


Becker, J. A., Green, C. and G. EF. Pearson: Properties and Uses 
ermally Sensitive Resistors. Electrical Eng:neeving 


Taylor Electrical vol. 42, no. Aug., 1948, pp. 


SHERMISTORS are thermally” sensitive resistors made pp. s4a-se 
from se conducting matenals. They possess a high ten Technical int i Apt t of thermistors may also be 
perature ethiient resistance making them partic ilarly nt from the wink acturers and rit 
et is transducers for temperature measurement and control Friez Instrument Division, Bendix Aviation Corp, 14 Taylor Ave 


They also have characteristics of small size, tast response 
stabulity and high impedance. They require no constant 


re and because of their nominal high re 


t leads between the thermistor and its 


spacing essures, pee s per ac 
he ire Als available in the 
. reverse side also provides for rapid computation of relationships t 
! "of disks, washers held width, length, and acreage The calculator is a development of 
ind as probes (Fig. 1), en Rear s Farm Service, Fugene, Ore 


etals — 


ny circuit Sensitive to resist 


ince changes. Because of selt 

t tl I thr i Green Crop Water Requirements for Optimum Grouth, by PLL. J 


the should kept 


Park, Silsoe, Beds, Fngland). An interesting briet correlation between 
ha hei power-senst rainfa ind petential transpiration for various agricultural areas of 
tivity rating (O11 to 20 milli ‘ Great Britain 


watts deper Koon type, size 

ind surroundings) mot ex | Dighting r the Farn aa y Blauser. Ohne 
Aur Itural Bulletin 328 (December, 1951 A 40-paxe 

ceded. The measuring circuit 

" mmary of essentials and desirable features of wiring and lighting 

generally use or inhest ac fixtures for the f tead, ling various rooms in the farm home 

curacy 1s a d-c Wheatstone 

although Progress Repost the Wooded Watershed the 

bridges, ohmmeters and Research bv James Smith and George A 

vacuum - tube voltmeter circuits Article 34-46 «Mav, 1 reprinted from the Quarterly B 


text and of procedure and tor ll vr 
wat 
Lhe resistance - versus - tem iB pitation, surface runoff, and soil loss 
perature characteristic of ther matches for « 1 for ges 
stors 1S lowarithmuac type ral temp< rement f Solay Radsation at East Lansing, Michigan 
relationship with a temperature i tr F The sma by Georg Reprint of Journal article No) 1144, Michigan 
lr ment Stati ‘Fast nsin trom apers of th 
coethcient of resistance (per lack bead at the tog Agri 7 ation (Ea Lat 
‘ Michigan lemy of Science, Arts, and Letters, Vol) XXXVI, 1950 
degree Centigrade at 20C) as emperatut er 
Fhisshermistos shed 1 ur page leatlet summarizing extensive data on 
rmis 


as 


resistan 


between Lateral and Vertreal Pr “7 Granular Material in Deep Bins, by 


S reports tests and re ts with wheat, shelled corr sov. beans, 


calibration curve usually required. Because ther 

istors have a temperature coethcent of resistance ten times Brbliograt by J. Huge Kraemer. Domestic 
reater than itinu neasurements with a simple Wheat Comr of Coms erce, US Depart 
10 imp per mm perm wall readily indicate a temperature ant. 
chanyve of mnroducts. W< s and ets. Pk pr 


ipted for vacuum-tube 9 of native woods, Foreign woods 


te tr usually used in an a-c or plywood and laminates, Moisture 
de it hich is connected directly Utiliza 
to an amplitier using two mat i 
Experimental Farm. McCred M Soil Conservation Service, U.S 
The G. Ta Det nt of ture (Washington, D. ¢ ind Missourn Agricul 


ral Experiment Stat Columbia nnumbered bulletin (May, 1952) 


rt and interpretation of research calculated to be of 


| 
et 
| ville Maryland 
: Ei Engineering Corp... Sprinef N. ¥ 
ime the len gheld Road. Union. N. } 
| ntly available in | alc Wee 
{ (less than 0:02:10.) tol ulable in beads small er y I tion Calculator 
niante and animals to ¢ hypodermic needies inte n led spras ype calculator to help farmer 
measure internal ray coverage is Secure rece 
i ernal temperat and stationas w availat cor 
‘ ps between nozzle 
ylass, ceramics and 
| 
= 
; 
may be used 
Miuct 
ce of © supiect 
| | ts ar } 
| are about 400 ¢ 
cement. sand ar 
atios of lateral to vertical press 
ul 
} 
Val 
a off coh 
Re * 
ta 4 rentia TI 
va to farmers witt 


have been making good since 1892 and 
been making Hyatt Roller Bearings better 
every year. 

That’s why leading manufacturers farm ma- 
chinery build Hyatts simplify the operation 
tractors combines pickers drills balers 
and other equipment. 

Manufacturers, dealers and farmers alike have 
learned over the years, that Hyatt quality bearings 
are built last and operate with minimum 
maintenance. 

Dealers will find their selling advantage 
indicate the Hyatt applications—an assurance 
long, care-free service. 

Equipped” means much the manufac- 
turers who build Hyatts improve their farm 
machinery—it can help dealers close more sales. 
Hyatt Bearings Division, General Motors Corpo- 
ration, Harrison, New Jersey. 


HYATT 
STRAIGHT CYLINDRICAL 
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1952 ASAE Annual Dinner Kansas City, Mo. 


Charlies J eranton ¢left awarded the 1952 Cyrus Hall McC 


medal by ASAE President Stanley Madil! at the Society's 
Madill awards 1952 John Deere gold medal to Ivan D. Wood 
s master of ceremonies. K. W. Anderson, looks on 


ner June 18 irs Scranter seated at left) @ (Right vieu 


‘t ‘ The 1952 Farm Equipment Institute trophy. won by the Purdue Student Branch of ASAE, is turned over to Dale Reed (right), official 


representative { the Branch. by ASAE President Mad e Right view Stanley Madill brings to a close his term as President of ASAE with the 


on of Ivan D Wood as the new President of the Society for the 1952-53 Society year 


| 
1952 
i 
| 
{ Student Rranches of ASAE from several stat 
states who attended the 
ig 4 a ied the Society's annual dinner on June 18 
ace 


Handling the same type of erosive s\urry in 
an accelerated test, the bronze pump cas 
ing, top, eroded clear through at one point, 
after only 8 hours...while after 20 hours 
the Ni-Resist case, bottom, looks 
like new. obviously good for much 
additional use. Hypro Engineering, Inc., of 
Minneapolis, manufactures spray pumps 
with Ni-Resist cases cast at the founcry of 
De Zurik Shower Co., Sartell, Minn. 


Solution Problems 
Corrosion, 


Erosion and Wear 


Erosion and corrosion have shortened the life many 
tractor-mounted pump used for spraying liquid in- 
weed-killers and fertilizers. 


Pump cases bronze, for example, while adequate 
corrosion-resistance, frequently fail due erosion 
solid particles lime, and similar abrasives 
slurries speeding through the equipment. 


One manufacturer, Hypro Engineering, Inc., solved 
this sort problem using pump cases Ni-Resist 
produced the foundry Zurik Shower Company, 
Sartell, Minn. 


Ni-Resist nickel cast iron that has proved 
one the most economical corrosion-resistant engi- 
neering materials ever developed. withstands corro- 
sive attacks acids, alkalies and salts degree 
unmatched any other product the cast iron 
industry. addition, graphite particles uniformly 
distributed throughout its structure, gray iron, 
reduce wear and galling. 


This combination inherent resistance corrosion 
and wear, makes Ni-Resist outstanding material 
for curbing erosion liquids and slurries. 


Ni-Resist normal hardness machines like 200 
BHN iron and readily weldable. Ni-Resist 
usually lower cost than most other corrosion- 


resistant alloys. produced authorized foundries 
only, all industrial centers the country. 
castings have more limitations size and com- 
plexity than those any gray iron. 


Several types Ni-Resist are available meet 
variety demands. Get full information 
coupon now. 


mail 


the present time, most the nickel produced 
being diverted defense. Through application 
the appropriate authorities, nickel obtainable for the 
production Ni-Resist for many end uses defense 
and defence supporting industries. There are authorized 
foundries, from coast coast, equipped produce 
Ni-Resist castings all common forms and shapes. 


The International Nickel Company, Inc. 
Dept. AE, Wall Street, New York 


Please send booklets entitled “Engineering Properties 


and Applications and, “Buyers’ Guide for 
Ni-Resist Castings.” 


THE INTERNATIONAL NICKEL COMPANY, 


AGRICULTURAL ENGINEERING for. 


Meust i9) 


NEW YORK N.Y. 


* 
WALL STREET 
| 


North Section Maine Meeting Program 


re tural engineering progress in Maine ts recognized 
t t the N Ar ant Sect t Amer can Society ot 
Ager tural Engineer to meet at ti University of Maine, Orone 
August It w be the regular yearly meeting of the Section 
“ h ha eveloped inte a major ¢€ t tor agricultural engineers uf 

led in embershiy 

Copu the printed program are being sent to Section members 
and will be turnished others on request to the ASAF headquarters 
Office Joseph, Mict 

Meeting hea urters will be West Hall on the University of Maine 
my Registrat will open there at 2.00 p.m, Sunday, August 24, 
and tinue k 00 pm. that evening At 8 00 pm. a reception and 
mixer will be held at the Lours Oakes Room in the Library Building 

Registrat “ be resumed at 8 08 am. Monday for late arrivals 

General progran heduled tor Monday and Tuesday mornings, 
add Wednesday attert Major branches of agricultural engineering 
subyes for attention during Monday afternoon and 


Wedt ne session periods 

Other features of the program include a tour to the seacoast on 
Tuesday afternoon, the business meeting of the Section on Wednesday 
atternoon, and the Section Dinner, Wednesday evening 

The Hon Clifford Mclntyre, businessman, farmer, and Member of 
Congress trom Maine, will address the Section at its dinner 

A 1) Longhouse, West Virginia University, chairman of the Section, 
will call the meeting to order Monday at 10.00 am. in the Library 
Building Following his opening remarks he will introduce President 


A A Hauck, University of Maine, who will ofhcially welcome the group 

An outlook on by E.G. McKib 
ben, BPISAE, US is next on the program 
It as to be from an 


Agricultural Fngineering Research 
Department of Agriculture, 
Challenges Ahead, 


tollowed by a presentation of 


industrial viewpoint, by Karl Butler, Aveo Mtg. Corp 
This session will close with announcements by Fo W. Perkert, Uni 
versity of Mame, chauman ot the local arrangements committee 
During Monday afternoon one session will feature related interests 
the power and machinery and the soil and water fields, while a con 
rrent sessu firects attention to mutual interests of the farm. struc 
tures and rural electra: groups 
The first named ot these sessions will convene at 2.00 pom. in the 
Plant Science Building, with Gray, Cornell University, and I 
Tallman, Massey Harris Co. jountly presiding as program committee 
representatives of the related subject matter fields 


Soil Conservation Service, US) Department of Agri 


G Fb Ryerson 
! Progress Report on Stubble Mulch Tillage tor 


ture iS to present a 


bastern | ted States, as the opening contribution to the program 
Trathe Soles” wall next be introduced as an item of mutual in 

terest, by George Ro Free, Soul Conservation Service, US. Department ot 

Aur lrure His contribution wall be tollowed by one on “Liquid 


Manure Conservation and Use, by Reid, West Virginia University 


Atter a sever inning stretch the program wall continue with Hugh 
Wilson, Cornell Unive ¥, reporting on “Experiments in Tillage Meth 

tor I Hard Pan Soul ind a presentation on by 
Roland htmever 

At the same time wor t the same buil Dodge, 
BPISAE, US) Department ot Agriculture, will preside over a session 
featuring mutual tare ctures rural electric interests 

fe will open with Ho Ho Ota, BPISAL, US) Department of Agricul 
ture, giving a * Report Research in Poultry Calorimeter New 
Ideas in Poultry H re are “heduled to be reviewed by Glenn O 
Bressler, The Pe ania State Collexe 

Preliminary Results trom Gree Using Solar and Electric 
Heat” are to be report by M ©} Whithead, Atlanti City Blectric Ce 

A guest speaker trom bevond the Section area, Carl Boester, Purdue 
\ versity, will be tl tourth speaker His subpect wall be A New 
Sewerless Toslet tor Farm t 

R Wilema ted Cooperatives, Inc vue chairman of the 
Section, will preside at the general sess Tuesday morning 

Demonstratu of t tor Quick, Inexpensive Method « 
Making Lecture Slides.) by FOB Wri Univers Is 
as the program opener 

You Can Solve the Trathc Probl llenging title 
second contribution, to be made Geo C Low Atlant Nefining 

Following rmiss panel I 
ing of Agriu nameers wall be led by O C. Pre 
versity, as moderator will teature discussions by LH. Skromme 
New Holland Machine Div, Sperry Cory BP Rines, University « 


NEWS SECTION 


ASAE Meetings Calendar 


August 25-27 — Nortn 
Maine campus, Orono 


ATLANTIC SECTION, University of 


September 8 and 9—ASAE ProGram, Centennial of Engineer 
ing Convocation, LaSalle Hotel, Chicago, Ill 


October 9 and 10 — PENNSYLVANIA 
Hotel, Wellsboro, Pa 


October 30-November 1 — Paciric 
Oregon State College, Corvallis 


SECTION, Penn Wells 


NorRTHWEST SECTION, 


December 15-17—WiInTER MEETING, Edgewater Beach Hotel, 
Chicago, Ill 

June 15 to 17 46TH 
Penn., Pittsburgh, Pa 


ANNUAL MEETING, Hotel William 


Note: Information on the above meetings, including 
copies of programs, etc.. will be sent on request to 
ASAE, St. Joseph, Michigan 


New Hampshire, HH. Beaty, Edison Electric Institute, and T. W 
Billings, G. L. F. Farm Supplies 

Four concurrent programs on Wednesday morning are to feature 
more specialized subject matter interests in the Section area 

For the farm structures group J. R- Dodge, BPISAE, US. De part 


ment of Agriculture, will preside over a offering papers on 
Study of Wind Damage to Buildings,” by John E. Scofield, 
Cornell University, “Research in Wind-Resistant Farm Building Con 
struction,” by D. N. Doyle, Forest Products Laboratory, U.S Department 


ot Agriculture, “Engineered Farm Structures,” by William R. Ganser, 


session 


Farm 


Ir, Timber Engineering Co., and “Recent Developments in Building 
Research, by Wm. A. Russell, Housing and Home Finance Agency 
W. J. Ridout, Jr, Electricity-on-the-Farm Magazine, will wield the 


xavel bringing the rural electric group to order to hear first three view 
points on “The Use of the Combine Milker and the Bulk Handling of 
Milk in the Northeast A. «< and George H. Hopson, 
DeLaval Separator Co., and A. C. Fisher, General Ice Cream Co., are 
the scheduled speakers. Additional individual papers on this program 


Gustafson 


are “How to Compute Requirements for Standby Generation Equip 
ment,” by Ralph J. Bugbee, Central Vermont Public Service Co., “Con 
veying and Distributing Chopped Hay in the Mow,” by Hugh J. Han 


sen, Cornell University, and 
out the United States,’ by I 
Service Corp 


Summary of Heat Pump Studies Through 
R. Ambrose, American Gas and Electric 


Tallman, Massey-Harris 
ltd, presiding, will hear five presentations, as follows: “The Applica 
tion and Advantages of Hay Crushers,” by FE. W. Hamilton, Allis 
Chalmers Mtg. Co., “Reducing Losses in the Harvesting of Forage Crop 
Seed,” by CG. E. Downing, Ontario Agricultural College; “Develop 
ments in the Potato Harvesting Field,” by Howard D. Bartlett, Maine 
Experiment Station, “An Effective Method ot Analyzing the Forces in a 
Tractor Three-Point Linkage,” by I. C. Rogers, Massey-Harris Co., Ltd., 
ind “Different Methods of Storing Grass Angus Banting, 
Macdonald College, Quebec 

The Soil and Water program with Harold | 
will ttention 


Power and machinery men, with S. I 


Silage,” by 


Gray, Cornell Univer 
Estimation of Water Require 
Crops trom Evaporation Data,” by W. H. M. Morris, Cornell 
University The Ground Water Situation in the Northeast,” by R. G 
Cushman, Ground Water Branch, U.S. Geological Survey; “Variations 
in Seasonal Requirements for the Irrigation of Truck Crops,” by Byron 
Janes, University ot Water Management on the Buffalo 
Creek Flood Control Project,’ by Leon F. Silberberger, Soil Conserva 
tion Service, U.S. Department of Agriculture, Wells for Water 
Supply,” by E. Bennison, Edw. I 


presiding, bring to 


ments otf 


Connecticut 


and 
Johnson, Inc 


C GE Downing, Ontario Agricultural College, is to preside at 
the closing general session, Wednesday afternoon, featuring grain drying 
and forage harvesting Storage and Drying of Grain,” by Leo I 
Holman, BPISAF, U.S. Department of Agriculture, and “Drying of 
bar Corn,” by Geo. J. Burkhardt, University of Maryland, will picture 
the current is in those fields. “Comparative Efficiency of Harvesting 
Forage Crops’ by Lowell E. Campbell, BPISAE, U.S. Department of 
Acricul ts the concluding item on the technical program. The busi 

s meeting of the Section will follow er a short intermission 


Tractor Meeting 


ety ot Automotive Engineers that its National 


Tractor 


Meeting will be held at the Hotel Schroeder, Milwaukee, 
Wis, Septen to 11, inclusive No program for the meeting has 
vet been announced News continued on page 508 


rs? 
lon 
" $1952 
; 
1 
i 
| 
33 
ae 
ah 
< 
erie 
q 
4 
5 
4 | 
ay 
on 


Years production experience and close 
engineering cooperation with leading engine 
manufacturers, combined with modern high- 
volume facilities, enable Eaton furnish 
high-quality valve seat inserts meet the 
specific requirements the automobile, 
truck, and tractor industries. The range 
covers all types, from low-priced, volume 
production inserts large-size, puddled- 
face inserts suitable materials for large 
heavy-duty installations. unique method 
puddling special facing materials insert 
seats enables Eaton furnish inserts with 
superior corrosion and wear-resistant quali- 
ties minimum cost. 

You can utilize Eaton’s long experience 
this field giving our engineers opportu- 
nity work with yours the early stages 
design. 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD DETROIT 13, MICHIGAN 


PRODUCTS: Sodium Cooled, Poppet, and Free Valves Tappets Hydraulic Valve Lifters Valve Seat Inserts Jet 
Engine Parts Rotor Pumps Motor Truck Axles Permanent Mold Gray Castings Heater-Defroster Snap Rings 
Springtites Spring Washers Cold Drawn Steel Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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NEWS SECTION 
Nominations for 1953 ASAE Medal Awards 


ACCORD) w ‘ wa the | Deere 
( Hi MiCor h M t fur t Awar tt 


4 et t Aer il ers rece trom member 


the ef wht the matter a Left) These twin powerhouses Lioyd Hurlbut, chairman, Meetings 
Committee, and Paul Doll littee on Arrangements 

‘ late : got the 1952 ASAE annual me off to a good start that carried it 

' 4 through to a happy ending e Riu Henry Dreyfuss. distinguished 

roan tor it i t ‘ industrial designer and a newly pcted member ASAF intercst 

‘ ‘ ingly discusses the work of the sil partner of the engineer before a 


packed auditorium at the ASAF annual meeting 


Machinery Features Section Program 


1 Leaders of the ASAK Mid-Central Section, host section to the Society at 
her i Mer Borst L ts 1952 annual meeting in Kansas City. Mo d important parts 


i n connection with the meeting activities e right) John M 
Furguson, Junior past-secretary of the Sectior " Beasley, present 
ret tt t tives i per secretary Chauncey W smith sent Section chairman Lioyd W 
powet # oH praise Huribut hairman, 1951 (Society) meetings committee, Paul N. Doll 
Kansas meeting, Victor Richardson, transportation che an for 

ot " the r &. and Mack M. Jones, a past-secretary of the Section 


Oklahoma Section’s Spring Meeting 
fina ra neers 


and the 


| 
«ha R rectana erts ¢ pped ri 
ip cludes the new officers of the National Coun ASAE 
at Kansas City. as President, Morris E. Schroeder, Pennsylvania 
has t Mr Ree State College (second right vice-president, Wesley L. Harris 
The af tour was an { flow of a ately University of Georgia (extreme right and secretary, John Nichols 
4 Universit { Nebraska ‘extreme left The fourth man ‘second from 
| ett s the chairman of Society's Committee on Student Branches 
| 
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This pocket size book 
briefly cescribes and 
iMustrotes Clark 
Products. You are 
invited to send for it. 


INFFRIN 


The Stuff Which 


Champions are 


TARK 


countless heavy 
duty assignments you 
find them—on farms, 
construction projects, road 
jobs: machines that are 
performing dependably 
and efficiently with 
CLARK designed 
transmission-axle units. 


Here, indeed, the 

stuff which champions 
are made—simple designs 
developed out CLARK’s 
unique experience the field transmitting motive 
power; and rugged, too! 


number leading manufacturers agricultural and 
industrial equipment have used CLARK Engineering 
designing new machines redesigning old ones. This can 
said: The results have been uniformly good. 


PRODUCTS CLARK AXLES AXLE HOUSINGS TRACTOR DRIVE 
UNITS FORK TRUCKS AND TRACTORS POWERED HAND TRUCKS GEARS AND 
FORGINGS ELECTRIC STEEL CASTINGS 


CLARK EQUIPMENT COMPANY BUCHANAN, MICHIGAN 
Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 


Made... 
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NEWS SECTION 


New Patent Applications for Cotton Ginning 
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Farm Tractor Safety Film Released 


erican Petroleum Institute with the 


ta a number ot atety spe talists, became available 

July tor tree Winks pr ar to ft t s. It has been a 

is avatlable trom film libraries of agricultural extension depart 
‘ 
The emphasize 
practice tar as 
t These fe ave 
tipping, hate? and 
award tor ta fiir t 
meeting of the Amerua 


PERSONALS ASAE MEMBERS 


A M GoopMANn recently retired from a 43-year career with the 
axr tural engineering department at Cornell University, to take 
nell specialists who wal 
Philig 


pines. As extension agricultural engineer at Cornell, Mr. Goodman was 


up a 
new assignment. He w be one of the tour Co | 


engage in teaching and resear work at the University of t 


widely known and highly regarded by the farmers of the state. His 
particular specialties have been the design, construction, maintenance and 


repair of farm buildings as well as their ventilation 


trom system rura 


sales supervisor to system rural residentia 


pervisor, He has been with the company since 1930 


Grorce Eo Wessrer recently completed graduate work for the Ph.D 


lexree at Cornell University and accepted a position as head of the 


avricultural engineering department a 


exe, Doviestowr 


e National Agricultural Col 


NEW BOOKS 


FakM Gas ENGINES AND Tracrors, by Fred Ro Jones. (Third edi 
tion) Cloth, xu + 489 pages, 6x inches. Hlustrated and indexed 
McGraw-Hill Book Co, Inc. 6330 W 42nd St. New York 36, N.Y 
il Tor 


This to date an established text originally published in 
! > at 1948 A chapter on basic thermodynamics and its 
applicatie engine design has been added, along with new ma 
terial of hydra transmissions, and hydraulic controls. Both 
tout and 


s have been turther revised to cover current equip 


ment a Chapters cover Survey of farm power, Farm power 
sources and adaptability, History and development of the internal 

nbustion engine and tarm tract Types of tarm tractors, Power and 
ts Measurement—tuel consumption — engine ethiciency, Thermodynamic 
princig cycles and efhciencies, Engine con 
tructn and principles of operation, Tractor 
engine ‘ n ion, Valves and valve operation, Fuels and 
ombustion, Fuel-supply and carburetion systems, Aur cleaners, Cooling 


ind cooling systems, Governing and governing systems, Ignition methods 


famentals of electric ignition, Storage cells and batteries, Magnets 


and magnetism—induction, Battery menition svstems, Mechanical genera 


tion of electricitv—magneto renition, Diesel-engine construction and 
operation, Electric generators—starters—lighting, Lubricants and lubri 
cation systems, Tractor clutches, Tractor transmissions and accessories, 


r chassis—traction devices—pneumatic tires—steering mechan 

Ir power rating—Nebraska tractor tests, Tractor hitches and 

Gas-engine and tractor servicing and maintenance, Eco 

nomics of tractor utilization, and Materials of construction — power 
tra Sit 


SAE Hanppoox (1952 edition Cloth, 946 pages, 8 x 11 inches 
Illustrated and indexed. Society of Automotive Engineers (29 W. 39th 


General arrangement of contents tollows that adopted for the new 


pace f published last vear Indicated new standards, recom 
mend practices and reports apply to cut steel wire shot; test strip 
holder, and gage tor short peening, procedures for using standard shot 


peening test strip, classthcation of elastomeric compounds for automo 


tive resilient mountings, latex foam rubber, sponge and expanded cel 

tr rubber products, nonmetallic gaskets tor general automotive and 
acronautical purposes; automotive lubricating greases; fluids for hydrau 
lic torque converters and fluid couplings, fiberboard test procedure 


sleeve-type halt bearings, steel t single-wall construction, steel 


tubing, double wall construction, hydraulic flanged tube, pipe and hose 
connections, 4-bolt split-flange type, hydraulic hose and fittings, circuit 
breakers, sealed Lahting unit tor construction and industrial machinery 


Continued on pare $12 


| t tand } Koonrz has been promot 
He I on will be fe promoted in the Appalachian Electric Power 
the rat Ser US. Depart 
' 
A. New York 18, N.Y.) 
Whitney I Gironard, president, Louitsia 
ine at Kansas City in J 
3 


This New Reynolds Booklet Tells 
How Get More Income Per Acre... 
Send for Today ... It’s FREE! 


Here, this new and bigger booklet, 
find helpful data portable sprinkler 
irrigation. see facts and figures 
increased crop quality and quantity from 
every place the United States. see 
photographs typical portable sprinkler 
irrigation systems. find hints plan- 
ning for similar systems that will help ex- 
tend growing seasons and pasture feeding, 
improve crop quality, increase yields and 
protect against dry-spells. 

you, the dealer your 
area who sells Reynolds Aluminum Irriga- 
tion Pipe familiar with local conditions. 
And like you, wants promote better 
farming methods. Consult him specific 
irrigation requirements. 


4 


Member ot 
Association of SPRINKLER IRRIGATION EQUIPMENT MANUFACTURERS 


LIGHTWEIGHT 

ALUMINUM PIPE FOR 
PORTABLE SPRINKLER 
IRRIGATION SYSTEMS 
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HELP FARMERS 

PLAN FOR PROFITS WITH 
PORTABLE SPRINKLER 

IRRIGATION! 


Reynolds Metals Company, 2588 S. Third St., Louisville 1, Ky. 


Please send the new edition of “More Income Per Acre, your new 


booklet on the application and advantages of portable sprinkler 


irrigation. 


Nome 


R.F.D. or Street 


Sil 


sf 
4 
ORE INCOME PERA 
METALS 


automotive ibber mats, tra t« 
ak finitions and tron, screw threads, cotter pins, auton es, hydrac tube 


Long yy a ake Operatior t x notive hiler n fittings, a 
entificat combination lining tive) wiring insulated cal Magneto me 
‘ ke eadeners af tor ntings, headheht switc ipment tor m« 
fae motor cks. truck ability predic tor vehicles, lense plate lamps, tu electric emerger 
rf whee Pay truck tractor minimum lanterns, piston rings and grooves, piston and ring nomenclature, engine 
sh to fe t trailer body. scraper cutting r tings, brake linings, rivets, and bolts, tractor and implement disk 
‘ and hydra power pumps wheels, application of hydraulic remote control to tarm tractors and 
mpositions of SAI trailing type farm and rear power takeoff and mounting 
SAE wroukht stainless steels face for industrial (track-type) tractors 


and heat treatment of steels, method of deter Farm Machine MANtals. Separate instructor and student manuals 
tee physial rements for Delt cay mn each of tine primary types of tarm machines have recently been 
jutomotive wray if stings, automotive mal announced by the Agricultural Education Service, Vocational Division 

i die stee assihcation of iron and steel US.) Ofhce of Education, which cooperated with representatives of in 

ust and gmt tor peenine and cleaning lustry im preparing the material. Factual intormation supplied by the 

' pper base alloy rubber and synthetic rubber industry was put in teaching form by A. H. Hollenberg, specialist in 
jutical apy at LANE SY Ste agricuitural education (farm mechanics) and by FE. J. Johnson, program 


planning specialist in the Othce of Fducation 
Machines covered are the baler, combined 


harvester-thresher, corn picker, cul 
dill, manure spreader, mower 
plow. The manuals are designed 


m Operator scTvice adjustment and care ot 


the machines tor all age tarm groups, tor vet 


arm training, and for the extensior 


Prices tor the manual on 
cents tor the instructor 


tor the student manual 


the French Bray 


Baltimore 2, Md 


Aik APPLICATOR INFORMATION Series. Vols 


6 Paper, 531 pages, 6x 9 inches. Hlustrated 


Air Applicator Institute (412 Scott Bide, 


Practical information tor contract operators 
| 


ustiNng, spraying 
seeding and tertilizing from airplanes, pub 


Agr 


lished in separate booklets on “Know 


cultural Chemicals Understanding Crops 
and Pests How to Spray and Dust,” “Select 
ing Ethorent Equipment Answers to Legal 


Problems,” and © Directory—W here to Find It 


TO FIT THE HANDBOOK OF ENGINEERING FUNDAMENTALS 


second edition), edited by Ovid W Eshbact 


flex x »x8 


AND THE JOB and Wiley and Sons 
Inc, (440 Fourth Ave, New York 16, N-Y5 
$10.00 


WISCONSIN- 
POWERED PUMP 


This picture, snapped back December, 1949, show- 
ing new unit pumping water rates 3,000 
illustrates more than pump doing good job. 
marks the beginning long-term service for the 
Pump built Industrial Supply Corporation, 
Tampa, Florida, and its Wisconsin Heavy-Duty Air- 
Cooled Engine. 


lan of the first edition (1936) 
3109 hp. is retained but the work has been enlarged by 
single-cylinder = pages, including a new section on aerody 


models. namics and revision and rearrangement of ma 


The general 


terial in other sections to bring the intorma 


tion up to date Increased attention is given 


to engineering tables, statistics, determinants, 


vector analysis, the MKS unit system, proper 
ties of dry air, non-metallic materials, and en 
xineering law As revised the sections cover 


mathematical 


and physical tables, mathematics 
physical units and standards, mechanics of rigid 


Though almost constant service since 1949, the bodies, mechanics deformable bodies, 
pump writes, “To the best our knowl- 
edge, there have been extensive repairs either 


pump engine.” 


chanics of compressible fluids, aerodynamics, 
engineering thermodynamics, electricity and 
Magnetism, radiation, light, and acoustics, 
chemistry, metallic materials, non-metallic ma 


terials and engineering law 


Records achievement are more less familiar 2-cylinder 
stories Wisconsin Motor Corporation, but they are 
always source real well worth repeating 
the many power equipment users who are looking 
for down-right dependability equipment and the 
engines that power it. 


Sonus AND Sons Feriuiry, by Louis M 
15 to 30 hp. Thompson Cloth, x1+ 337 pages, 6x 9 inches 
McGraw-Hill Book Co, Inc. (330 42nd 
4-cylinder 
St, New York 46, N.Y.) $5.00 
A new addition to the publisher's series in 
the agricultural sciences edited by R. A. Brink, 


this hook ts a text for a beainning one-semester 


ourse in soils for students of agriculture 


Chapters cover Introduction, The physical 


properties of soils, Soil morsture, Biological 


Why not complete your power file with data about all 
models covering single-cylinder, 2-cylinder and 
V-type 4-cylinder models, hp.? 


properties of soils, Chemical composition of 


soils, Soil formation and classification, Clay 


WISCONSIN MOTOR CORPORATION 


minerals, aciditv, and al The Principles 


wou iz and practice of liming en, Phosphorus 

46, WISCONSIN tions composition, Crop rotations and 
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HYDRAUL) ICS For 


MOBILE EQUIPMENT 


1 


Compact, efficient, rugged this new and 
smaller addition rounds out the Vickers line 
vane type pumps designed especially for 
mobile equipment. These pumps have estab- 
lished reputation for doing better job 
and lasting longer lower overall cost. 


HYDRAULIC BALANCE MEANS 
LONGER PUMP LIFE 


The two internal outlet ports are diametri- 
cally opposite each other. The same true 
the inlet ports. Thus equal and opposite 
thrust loads eliminate bearing loads due 
pressure. Lighter bearing loads mean much 
longer bearing and pump life. 


AUTOMATIC WEAR COMPENSATION 
MAINTAINS TOP PERFORMANCE 
THROUGHOUT PUMP LIFE 


Mobile Equipment News 


VICKERS INCORPORATED, DETROIT, MICHIGAN 


ADDED MOBILE EQUIPMENT 


Radial compensation for wear is in the vanes. The 
vanes slide freely in the slots and are moved out into 
contact with the cam ring by centrifugal force . . . 
then held there by hydraulic pressure as it builds 
up. As normal wear occurs, the vanes just move 
further out in the slots to compensate. (Wear is 
minimized because all parts are lubricated by the 
oil under pressure.) 


Axial compensation is by means of a pressure plate 
held to correct running clearance by pressure from 


CAPACITIES 


The Series V-100 Pump 
is available in three ca- 
pacities: 1.5, 2.5, and 3.5 
gpm at 1200 RPM and 
© outlet pressure. This 
choice of three capacities 
with same exterior dimen- 
sions facilitates matching 
pump to the the job. 


ADAPTABILITY 


Series V-100 Pumps are 
available in two mount- 
ing styles... flange 
(magneto type) and foot 
mounting. The pressure 
connection can be placed 
parallel, opposite to or 
at a right angle in either 


rotating the pump head. 
Shaft drive is in either 
direction depending only 
on internal assembly. 


NO-LOAD STARTING 


At rest and normal start- 
ing speeds, the sliding 
vanes are retracted; only 
after engine fires do 


the system. It automatically moves in to compensate 
as wear occury. 


Automatic compensation eliminates need for “run 
in”... efficiency is maximum the first time the pump 
is started. It also assures maximum delivery over a 
very long life, with none of the gradual falling off 
encountered where there is no wear compensation. 


Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1516 OAKMAN DETROIT 32, MICH 
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Ask for Installation 


direction to the inlet by vanes expand and pump- 
Drawing No. 152060. 


simply unbolting and _ ing begins. 


OTHER VICKERS BALANCED VANE PUMPS 
MOBILE EQUIPMENT 


Series 
pump made 
Gelivery ratings 
gpm. 


Series V-200 pump made 


Series V-400 pump made 


Series pump deli 


IMPROVES i 

PERFORMANCE 

CUTS 

ERS AND BUILDERS 


44 


than ever before farmers look agri- 
cultural engineers for advice planning and 
building adequate grain storages. Whether these 
farmers hold their grain for feed for later sale, 
they must protect from damage destruction 
fire, moisture, wind and vermin. 


Your advice will sound you recommend 
concrete granaries. They make ideal storages. They 
are firesafe, clean, dry, ratproof and safe from 
windstorms that often damage less sturdy con- 
struction. These are the reasons why practically all 
the large grain elevators the country are built 

The advantages concrete granaries are avail- 
able any tarmer, whether produces 1,000 
100,000 bu., but concrete grain storages should 
engineered individual requirements and 
local conditions. the kind helpful service 


that American farmers depend upon you for. 
PORTLAND CEMENT ASSOCIATION 
Dept. 8-1, Grand Avenue, Chicago 10, Illinois 


national organization improve and extend the uses portland cement 
and concrete through scientific research and engineering field work 


S14 


APPLICANTS FOR ASAE MEMBERSHIP 
The persons ted below have applied for admission to membership or 


for transfer p grade, in the American Society of Agricul 


tural Engineers Membe y who wish t nend or object to 


any of these applic te the Secretary of the Society at once 


iltural engineer (SCS), USDA, Beaumont 


Texas 
H —President, A Baker Mfg 
Braver, Ross D —Research assistant, agr 
I bast Lansing, Mich 

Jor B—Chairmar lept o il engr, Mussour: Scho 
ves and Metallurgy, Rolla 
Campseti, C —Desizn and sales engineer, Shaw Pump 
Supply, Inc, 1945 Santa Fe Ave, Los Angeles, Calif 


yt, Gaur 
ural Researct 


—Assistant foreman, agr 
Institute, New Delhi, India 


Dare T—ti0 W. 6th St, Junction City, Kans 


Cox, RicHarp D—Jumor pr 


Harris Co, Fe Calit 


ect engineer, Goble Disc Div, Massey 


wler 


Crarr, CHaries F—Explosive 
Co, Wilmington, Del 


salesman, FE. I. duPont de Nemours & 


Davipson, Wu —Test engineer, General Flectric Co., 


LIAM Erie, Pa 


Foster, Broce A—Assistant editor, Farm Implement News, 608 § 
Dearborn St., Chicago 5, Il 


HARMON 
ber 


James P —Sales service engineer, 
1144 Market St, Akron, Ohu 


The Goodyear Tire & Rub 
Heinye, Ronert F —Production design engineer, John Deere Ottumwa 
Works, Ottumwa, lowa 


Jacoss, —Instructor, agr 
Manhattan, Kans 


engr dept, Kansas State College, 


Linper, Patt—Farmer, Hartley, lowa 


Masters, ALLEN L—Design engineer, | 


Ave, Burlington, lowa 


I Case Co., 2100 Des Moines 


Newcombe, Dennis —Assistant chief development engineer, Messrs 
Steel Fabricators (Cardiff) Ltd, Pengam Rd., Roath, Cardiff, Wales 


Panpey, Drota—Assistant engineer, Central Tractor Orgn 
Agr, PO. New Pusa, New Delhi, India 


, Ministry of 


Ramsour, Waiter A—US. Army, RR 3, Junction City, Kans. 


SCATES 
Calit 


CrarkeNce B—Plant engineer, Lockhart Ranch, Hinkley, 


Scuupt, Haroip M —General mer, 
Broad St., Gadsden, Ala 


Allis-Chalmers Mtg Co., 2509 F 


Nort I—Ensign, 
Francisco, Calit 


S. Navy, USS Toledo, CA-133, FPO, San 


SopeRHOoLM, Leo H —Assistant 


agricultural engineer, div. of farm 
USDA, University of Nebraska, Lincoln, Nebr 


SULLIVAN, Hersert [)—Layout draftsman, 
Co, Old Benjestown Road, Memphis, Tenn 


International Harvester 


Vir tars, Henry B—Farmer, Charles Borgaard Farm, Minden, Nebr 


Wayne, Frevrrick W —Mer, 
Santa Mara, Calit 


irrigation div, Joseph G Moore 


Wiekert, Crartes J} —Design draftsman, S. 
and Glenwood Ave, Philadelphia 40, Pa 


Allen & Co, Sth St 


Youns, Franxk—Agricultural sales mer, Allis-Chalmers Mtg. 
1646 Peachtree Blvd, Chamblee, Ga 


TRANSFER OF MEMBERSHIP GRADE 


Pr G, IRVING ] —Assistant protessor, agr 
Massachusetts, An Mass 


dept., University ot 
Member to Member) 


ener 
herst ( Associate 
SCHWENDEMANN, D 
Engine Div 
28, Mut 


—Assistant sales promotion mgr., Detroit Diesel 
General Motors Corp, 13400 W. Outer Drive, Detroit 


Associate Member to Member) 
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MANHATTADR 


Flat Belts V-Belts 


Clutch Facings 
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"RUBBER RIVETS” 


Exclusive Manhattan Endless 


Conveyor Belts 


SPLICE FAILURES 


You get much longer life out Endless Flat Belts 
because our exclusive use Rivets” splicing the 
cover. ordinary endless belts the stress flexing over small 
pulleys concentrates where the cover spliced. Failures 
these belts start this point greatest weakness With 
Belts the stress dissipated over wide area. The 
difference illustrated above. During manufacture “Rubber 
Rivets” are inserted pre-determined points through the 
cover. Vulcanizing then makes these rivets integral part 
the belt, eliminating possibility separating This the 
exclusive with Manhattan. This plus feature 
all Manhattan Endless Belts gives you longer belt life and 
lower belt cost typical the R/M engineering that also 
saves you money hose, V-belts and conveyor belts Ask 
your distributor for your copy Exclusive book. 


MANHATTAN, INC. 


Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: industrial Rubber Belts Packings Broke Linings Brake Blocks 
© Asbestos Textiles © Sintered Metal Parts © Bowling Balls 


e 
f 
3 = 
515 


AGRICULTURAL INDUSTRY 


Two New General-Purpose Tractors 


extra features 


Cooling Equipment for: 


Power take-off and drawbar hitch locations contorm to / 


re n wheelbase, n turning radius The first tou 
GARDEN TRACTORS And Other 

HAMMER MILLS Specialized and 


GENERATOR SETS Routine Needs 


Thousands Young Automotive Radiators 

are serving faithfully the vital agricultural 

industry the wide range machinery listed 

above. Young Radiators are engineered for the Two-Way Moldboard Plow 
Products for over two decades give max- 

imum efficiency and service. They are available 

sheet metal, cast iron, welded steel con- 

stationary, removable one-piece, 

removable section cores. Young Automotive 

Radiators efficient, economical 

cooling for cars, trucks, busses, locomotives and 


stationary engines. 


) 


tive and Industrial Applications. 


Heating, Cooling, Air Conditioning 


Products for Home and Industry 


RADIATOR COMPANY 


292.4 RACINE WISCONSIN 
e Wis yod Matt 


YOUNG 


“3 
Deere and Company, Moline, recently announced the 
ohn Deere tractors 
| on to the gasoline engine, mclude 
ariety of tront-end assemblies and 
stand 
1 » models have six torward speeds and one reverse, 16-1n tront Bee 
and 4! in, rear tires, 10 of 11-38 nd 11 or 12-38 
tront tires and 6-16, over-all length, 132% and 149 in, over-all 
hemht, and St), in, hemht to radiator cap, and 6 low 
iska Tractor Tests 
ts 
mplemer 
t way moidboard plow 
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Paul Hoy 
Adel, lowa 


AUL HOY wanted building that would 

last long time and give him plenty low- 
cost storage area that was wind and rain-tight. 
After lot shopping around, bought 
steel building, measuring 60. Here’s what 
says about this handsome new structure. 

think steel buildings are the strongest and 
most substantial buildings farmer can con- 
struct for his farming operation. They are fire- 
proof, rodent-proof, and stand under all 
changes weather conditions. 


you use steel, the building can put 
there post construction fill your 
storage space. The Roofing and Siding 
Sheets are put with galvanized lug bolts and 
rubber-faced washers. This about the strong- 
est sheet-fastening method there is. 


SEND THE COUPON FOR FURTHER INFORMATION 


Agricultural Extension Bureau, United States Steel Company 


thing like about these steel build- Room 525 William Penn Place, Pittsburgh 30, 
ings the fact that you can put doors and Please send free literature about steel farm Building will 
windows anywhere you like, because with steel used for 
you can cut and weld together 
Approximate size or capacity 

Send the coupon and get more facts about Send information 
steel buildings—if looking for low-cost, Name 
durable storage, well-protected from fire, light- 
ning, rain and wind. see why thousands State 

3 ame cay **W " > 2 ry United States Steel Company is a steel producer, not a steel build 

of farmers seis ; You get — for a ing fabricator Your request, therefore, will be sent to building 
when you build with steel.”’ manufacturers who fabricate steel buildings for farm use 


Galvanized Steel for Farm Buildings 


You get more for your monty you Steel 


UNITED STATES STEEL COMPANY, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND “ COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STATES 


2-1292 
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GALVANIZE 
SHEETS 


sheets give you the strength rust 
viding a strong, sound, leak proof roof that 
machinery against damage and destruction for 
vears and years. the first choice farmers 


For STAYABILITY Galvanized 


roofing holds the nail stays leak- 
proof and year after with minimum 
overhead staying —often for the 
life the building 


For 


economy any roofing material with these 
three long-time cost factors mind: (1) 
priee: (2) repair and upkeep: (3) years of ser- 
Galvanized sheets are first choice 
farmers because they know the root 
that gives them the longest, trouble-free service 
the the long run, 


FORGET 


Proper care pays’ Maternal galvanised sheets with the re 
shortages are limiting new con turn of mor 


structronand replacement 
Caretul maintenance of present 
structures is more essential 
now than ever before Ba 
panding production of mane and 
steel means ample supphes of 


mal conditions 
In the meantime, a few simple 
steps with very little labor can 
extend the useful life of vour 
galvanued roofing. The valu 
able booklets deserbed below 
will tell you how 


share 
and turn 


hard-scourt muck, brush, or heavy 


‘Couh ing landside are tully adjustable. Many parts 
Al OF qua terct ith the the two-bottom plow 


AMERICAN ZINC INSTITUTE 


35 B. Wacker Drive, Room 2602 
Chicago 1, 


Casting Terminology 


-roducers and Users of Iron Castings 
nal Nickel Co. A 415x7! 


) technical terms that ar 


Without cost of obligation, send the illus 
trated booklets T have checked 


) Facts About Galvanized Sheets 
List of Metalhe Zine Paint Mfrs 
Directions for applying Galvanized Sheets 


Repair Manual. on Galvanized Roofing 
and Siding 


na users of ferrous and non-terrou 


rstanding that pro 

the procurement of satistactory and 

expected to prove useful to the designer 
castings as well to indry men. Inter 


EZ, New York 


Use Metallic Zine Paint to Protect Metal 
Surfaces 


NAME 


New Book 
data hook No. 2457 has 
blished by Link-Belt Co, 3 Ave., Chicago 


vow available tor distribution 


ADDRESS 148-page roller chain engineerir 


TOWN AND STATE_____ 
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through finwer-tiy itr and the bases pivot automatically to change 
= a the direct t the ce. At the er t a furrow, the finger-tifz 
tt raises the impler t automatically changes bases tor the 3 
the plow base wit t rotating to clear held obstructions or to cross 
the tubular frame assures extra strength and rigidity 
the caretul distribution weight permits less side and swa 
tha convent il implements of su The high overhead 
A iin steel bear res good trash clearance and accurate alignment ra ¥ a 
All parts s ect to wear are special 1 urdened tor lor 
aith correspe ne share widths available 
i rea \ The implement is light enough to be stored easily by one ma and aes 
\ ger of at over fetached trom the tractor 
Steel Buildings Booklet 
Drainaxe & Metal Products, Middletown, Ohio, has | 
1 4 4 24 paxe illustrated booklet on its steelox buildings (manua 
\ \ xable root — meet practically every need tor warehouses, shops, offices 
N ind other sin if tr ture There ar plete fescriptions of how 
th pecially designed interlocking pane re erected, with detailed 
Hes \ Y interior fit hing, and there are several pag t photographs ot typical Se 
ad no ot a single-bottor trash-covering plow to its lin A 
ie : throat and wide throw contribute to its trash covering and soil-pulver Pe 
Diade share ind replaceat shins, and designed for plowing to a 
\ \ ¥ \ mended tor loose, sandy soil, a 14 or she | stubble or 
\ T \ stony soi, an in full cut share for cutting ne taprooted + 
castings. It as offered to 1 
improved castings It us § 
ARS mact St and purchaser ot 
BOOKLETS 
A 
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When you select and specify from the complete 
Chain Belt Company line chains, you are not 
limited the limitations incomplete line! You 
can select the chain that will best fit your equipment 
from the view service, cost and efficiency. 


If, for example, cost and operating factors require 
steel detachable chain, cast detachable chain, 
standard roller chain, double-pitch roller 
chain, cast pintle chain what have you, 
you'll find exactly the chain you want. 

And, specifying Chain Belt, you simplify your 
selection problems. One manufacturer assumes all 
responsibility for all chains. One order cancover all 
requirements. You simplify ordering and inventory. 

You're not limited quality. Chain Belt Com- 
pany has years’ experience the design, manu- 
facture and application quality chains. Rex Field 
Sales Engineers have the application experience 


Chain 


BALDWIN REX 
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COMPANY 


that can benefit you your chain 
help you select and apply the chain that will deliver 
more per chain dollar. They are not handicapped 
prejudiced the restrictions incomplete line. 


Why not have your Rex Field Sales Engineer 
assist you reviewing your chain selection and 
application problems with eye lower 
improved efficiency? Call write your nearest Dis- 
trict Sales Office mail the coupon. 


Chain Belt Company 
1680 W. Greenheld Ave 
Milwaukee 1, Wis 
Gentlemen: 


Please send me information on your complete chain line for 
agricultural machinery. 


2's 


x 
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MILWAUKEE 
REX 


TIPS THAT SOLVE YOUR 
SPRAYING 


INTERCHANGEABLE 
ORIFICE TIP 


SPRAY NOZZLES 


You have your choice of hun- 
dreds tip sizes for any type 


-praying when you use TeeJet 
spray Nozzles. basy to change 
orifice tips give you completely 
different nozzles at very low cost, 
All TeeJet Spray Nozzles are 
precision machined throughout. 
Monel metal screen assures free 


OUTSELLS ALL OTHERS BECAUSE 
FEATURES LIKE THESE 


@ Drilled and Milled orifice tips for 
tuper-precision . . for exact volume 
control, uniform distribution, and long 
wear 


Write for Bulletin 
58 o complete 
reference catalog 
on Teelet Farm 
Spray Norrtes, 
strainers ond fit 
tings 


Factory inspection and testing of all 
norries and tips before shipment 


precision steel 


ROLLER CHAIN 


and sprocket wheels 


@ Interchangeable orifice 
hips every sproy 
type in complete capoc- ky 
ity range from one 
gollon per hour ond up 


@Eleven different spray 
ongies trom 0° to 150° oO 


in all capacities. 


SYSTEMS CO, 


Link-Belt roller chain book 


r beth power transmission and conveying service. Formulas, charts 
typical problems simplity selectior 


ty 


To tacilitate selection of drives tor normal requirements, one section 
of 24 pages contains a comprehensive group ot preselected drives which 
are avatlable tor delivery trom stock 

Where resistance to Corrosion is required, the book offers a guide to 


the application of stain! nd bronze chains. Included 1s a table 


1 
which lists the degree ot resistance ot these metals to 400 Corrosive 


re-axents 


Sections on installation, maintenance and lubrication discuss such 


PIONEER 
DEPENDABLE SPRINKLER 
IRRIGATION 


factors as shatt and sprocket wheel alignment, chain installation and 


chain tension, casing assembly and methods ot lubrication for varying 
conditions 

A copy of Book No 2457 will be sent without charge, on request 
to the Company 


Peanut Digger and Windrower 
Dearborn Motors Corp, Birmingham, Mich., has added to its line ot 
Through years, under all kinds con- equipment peanut digger and windrower, designed lift two 
ditions throughout the world, Rain Bird 
Sprinklers have proved their dependability 
faultless, low-cost performance. 


There's Rain Bird Sprinkler 
fit every irrigation problem 


120 pounds pressure. 


problem, our research 
department now. New Dearborn peanut digger and windrower 


AZUSA, CALIFORNIA Continued on pare 
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This grain dryer system dries any small 
grain, shelled corn ear 


ERFO 


This vertical steel building with perforated side walls designed 
tor drying corn with portable crop dryer. 


conventional double com converted for 


drving ear corn. 


Tight rectangular buildings with perforated floors for 
drying small grain, shelled ear 


How increase this year’s crop 


much per cent corn and small grain 
crops are wasted each because bad weather. 


spoilage storage and losses the field. 


using modern drying and storing methods. 
farmers can avoid most this loss and increase the net 
vield their present acreage. 


modern portable crop dryer eliminates 
the constant threat losses due bad weather. 
The farmer can harvest the right stage 
keeping his field losses low. drver 
takes the moisture from there 


danger spoilage storage. 


Modern steel storage buildings help save grain 
crops. too. strong and durable and protect the 


crop from rodents, birds, lightning and fire. 


ARMCO STEEL CORPORATION 


MIDDLETOWN, OHIO, WITH PLANTS AND SALES OFFICES FROM COAST TO COAST 
THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 
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Special-Purpose Steels storage 
and dryers help the farmer increase 
his profits. Stainless 
Steel and ALUMINIZED Steel give high heating 
resist the combination heat 
assures long protection against 


and mail the coupon for complete information. 


ARMCO STEEL CORPORATION 
342 Curtis Street, Middletown, Ohio 


! 
Plea nicl 
further information on modern hay and grain drying ; 
names of portable crop dryer manufacturer 
nam of steel building manufacturer ' 

Nan 
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FOR FARM AND INDUSTRY 
WHEELS ARE RIGHT 


Over years wheel manufacturing 
have given the “know 
modern production methods assure 
long life and efficient wheel 
performance the field. 


There ELECTRIC spoke 

disc wheel for most types portable 
equipment. Axles are available 
where 


Our experienced engineers are 

ready assist you solving your 
wheel and axle problems and 

will offer our recommendations upon 
receipt your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


CHERRY, QUINCY, ILL. 


the BADGE 


him who 


nere membership the American Society 
high rank technical talent. does prove that 
he has met certain minimum requirements and 
has earned the esteem colleagues who spon 
sored his application for membership 

But the emblem that 
native talent, great small, enriched 
fraternity with the personalities whose minds 
mechanics agriculture. The 
emblem waits not for the debut 
but present its birth and helps 


its growth 


methods and 


wearer of the 


guide 


you novice veteran, your membership 
the organized profession adds something 
your your your influence 


The Society symbol 


Wear 


individual engineer 
your lapel token that you 


STYLES AND PRICES OF 


With blue ground 
Associate Members 
safety 


ASAE 


ch 


clasp or lapel t 


With red gr 
in pin with s 


Affiliates 
$3.50 each 


Send orders to ASAE, St. Joseph, Michigan 


NEWS FROM ADVERTISERS 


Continued from pax 


the tractor 


sun tor 


BELONGS 


EMBLEMS 


ows, Members, and 
ved either in pin with 


furnished only 


direction from 
wheels them over the 
lay them in a single windrow with the nuts exposed to the 

This removes a c amount of 
its, leaving them ready to be gathered by a combine 


Operating Capacity 1s rated at two acres of pea 


y two revolving conical drums, turning in the opposite 


These drums engage the vines, carry 


irums and 


faster drying action nsiderable 


from the 


Engine Powers Irrigation Pumps 


Fire Power’ V8 engine has been adapted tor use 
pumps. Two of the mps, designed ex 
ler irrigation and powered by the 180-hp Chrysler 
One of the new pumps, Model 6F4S, 


The new Chrysler 


n Marlow 


irrigation new 


spriur 


are available 


{ tor high capacity pumping at Moderate pressures, while the 


r cl, 6FIS, wall develop higher pressures 

I power toon the new ¢ pis a heavy futy industrial a if 

the engine yww used on Chrysler automobiles. It is pre 
a much larger radiator Cooling system to run at low temperatures 
whe 1 A 
large and ett 1 to 
help insure and 
t mum maintenance. Extra-long running lite is obtained by desig 
ing the pumps for normal operation at 2000 rpm, though the engine 


Marlow irrigation pump and Chrysler power unit on wheeled chassis 


manufacturer recommends continuous speeds up to 3000 rpm. Engines 
are fully protected with low oil pressure and high water temperature 
safety controls. Water tailure cutoff switches are also available. A 
is safely mounted away trom the engine heat) A sturdy 
with tull instrument panel and key lock ignition are 


ne 
te 
The Marlow Model GF4S and 6FIS pumps are based on many years 
meet irrigation 


ot experrence in building and manufacturing pumps t 


rex nents. Features include closed impellers, a special de 

vol balance radial thrust on the impeller, a newly designed bronze 
wea to concentrate wear in a part which 1s easily and inexpen 
ve means for turning the pump volute to discharge in 

th direction 


with a compact and positive-acting discharge 


fitted 


rections 


fitted 


j 
suction and discharge are with double com 


pipe contr 


facilitate hose and Priming 1s ac 


plished with an engine exhaust mechanism which primes the pump 

at 1S-tt suction litts in less than one minute Pumps are available as 

shide ts, or equipped with pneumatic tire chassis. Cone 

ve tongue hitches are provided tor towing. Complete per 

fe tables and detailed specifications are available from the manu 
tacturer. (Marlow Pumps, Ridgewood, N. J) 

PROFESSIONAL DIRECTORY 


FRANK ZINK ASSOCIATES 


Agricultural Engineers 


Frank J. Zink Earl D. Anderson 


Wendel! C. Dean 


Development Design Research Markets Public Relations 


Boarp oF TRADE BLpG., CricacGo 4, Tel. HArrison 7-0722 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of $1.00 
per line per issue; 50 cents per line to ASAE members Minimum 
charge, four-line basis. Uniform style setup. Copy must be received 
by first of month of publication 
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EVERY 


TOOLS THAT HELP YOU 


PROMOTE BETTER FARMING 


BROAD BASE TERRACES CAN QUICKLY BUILT 
WITH DISC AND ONE-WAY PLOWS 


farmer looks soil conservation with prac- 
tical eye. Whatever steps that are taken his ex- 
pense must whittled the size his pocketbook. 
That why building broad base field terraces with 
the own tools and own labor, has met with 


such wide approval. very little cost, broad base 


terraces can quickly built with disc plows, one-way 
plows and moldboard plows. 


The plow has often been called some des- 
troyer soil fertility. But here, building terraces, 
matter what some may think otherwise, 
definite The Massey-Harris Company, 
Quality Avenue, Racine, Wisconsin. 
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CONSERVATION 


ind RESP Personnel Service Bulletin 


<Se The American Society iltural Engineers conducts a Personne) 

2 Service at tts headquarters « st Michigan, as a clearing 

” ge ue e 1 with possibie employ 
tt ‘ ft es and vice ersa service is rendered w 

Our constant search for wheel improve- and and infor 

4 n ea ts. may be 


ment takes ALL factors into account 


The design WHEELS and 
HuBS 


The design SPINDLES 
and AXLES 


Selection ade- 
quate anti-friction 
BEARINGS 


Selection 
suitable closure 
SEALS 


ONS ARY—O MARC H—0).5 47-558 
APRIL—O-« ( ( MAY—().-¢ 640-572 


types and sizes 
rubber TIRES 


May 
assist you 
cost reduction 


through our 
PACKAGE 


NEW POSTTIONS OPEN 


Research and design engineer to manage laboratory and aid in design 
i suspensions, with manufac 


ana duction of seat cushions, frames, a 


turer of engineered transport seating Laboratory work includes use of 
PLAN? stra wane stresscoat field vibration recording equipment vibration 
tabie. and endurance i.achines. Salary open. O-733-577 


CHT a Instructor in agricultural engineering in 4@ state university in the East 


Duties will include teaching tarm machinery farm power and rural 


electrification aiso extension work in farm = stru 


res or general re 


ities r 


work, depending on tastes and a n background essen 


tial, Salary $4000 on 12 months basis. O-736-575 


NEW POSITIONS WANTED 
SALES or service in farm power and machinery field with manufac 
misphere. BS deg in agricul- 
49. Ohio State University 


turer or distributor, anywhere in western 


ire, major in agricuitural engineering 


Farm background. Part-tin Jobs as auto hanic and service station 


e Manager IM Assistant manager of farm plement agency 
Is mo, fo ving graduation War enlisted service in Navy as machinis 


Married Age 25. No disability. Available Sept. 1. Salary open. W-692 


dustry in South or Soutneast Willing to travel occasionaily BS deg in 


$ 80 agricuitural engineering, 1949. University of Georgia. Farm background 
Part time work in coliege as student draftsman and biueprint machine 

¢ operator Also summer vacation experience with construction company 


work, biock 
engineering 1 yr tol 
stallation and secvien sprinkier irrigation equipment southern 
‘ Also demonstrated and seld tractors and tractor-operated equip- 
4 service in kield Artillery since January, 195 


The ONLY binder that research ass on survey test work, civii-mechanical engine 
Disenarge expected J 10, 1953. Married) Age 23. No disability 

book! Made durable 


imitation leather, nicely stamped 


ca.pentry and running levels. Irriga- 
Ving graduation, including design, sales, in 


Two or more 
$2.40 each 


ment Army e as 


ring 


DESIGN. sales, or service in power and machinery field, or on hydrau 


> pumps mar turer or tributor in Northwest 

front cover and backbone, with name Soutnwest with technical electives 

{ “ar | ne nh engines rsity rlorida Idaho fa background 

ber, will preserve your journals and Engineering Currently 

your own binding home few minutes. lary open. Will 
Instructions easy Mail coupon for full consider sts 

information, or binder on 10-day tree trial. EXTENSION, sales, writing, or management in power and machinery 

r rurai eiectric ftie.d in industry or fede, agency pre in 

soutne BS deg in agricul.ural engineering 


e Farm background Part-time work 


244 West Larned St. Detrou, Mich »perative over 2 yr, including general 
rial duties i and design of irrigation installations, sales and 


ammonia, supervision of land reclamat 
service nearly 3 yr Married Age 29 


»-60 days notice. Salary open W-693-131 


Mail postpaid hinders for Agricultural 


Engincerimyg for years 


power and machinery field with 
west or West BS deg in agricultura 


Wall remit in 10 days ov return binders collect 


raska MS deg in mechanical engi 


Technology Additional graduate study 


Name 


neer 


ne. 1948, Illinois I 


Address at Massact asetts Ir stitute of With major manufacturer of 
farm 7 yr ast engineer. Research professor 
Cin Stace f agricultural engineering land grant university 4 yr. War 
service engineering work tary projec Married Age 


open. W-724-132 
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at had request Agricultural Engineer’’ as used in these listings. is not eae 
nter ded to imply level of OF registration, or 
license as a professional engineer 
i>) MAY—W’-608-112, 604-1 626-114, 629-115, GO1-11¢ 
: 11s, ¢ 1 674 678-121, 661-122. JULY— 
and water field with in 


The bare facts 


nature’s favorite, strongest form. 
Having no ends, it rolls freely in any 
direction. 


about 


2 Its inherent resistance to load is greatly 
increased by curved raceways which, 
under load, are partly filled by an arc 
of the ball. “Point contact” talk is the 
bunk. Actually, its contact is an 


like Rugged New Departure Ball Bearings lick friction 
with free-rolling, tough, forged steel balls. 
They welcome today’s more exacting requirements 
This how ball resists thrust (axial 


loads) as well as radial loads—like a 10 2e ne ; 
higher speeds, heavier loads and continued 


positioning moving parts. 


And...most important all, New 
Put two rows of balls together, and 


you can support thrust and radial 
loads from any direction. They may 
be in one single bearing or in two sepa- 
rate bearings. 


5 Unlike other types of rolling elements, 
the ball need not be forced to travel 
in the proper direction. Function of 
separator is merely to keep balls spaced. 
Contact is in region of poles (point 
of slowest rotation—least friction.) 


Departure, world’s largest ball bearing 


maker, meets your particular 
problems with vast fund 


experience and original thinking. 


6 Only ball bearings may be self-sealed 
with integral closures of felt and metal. 
In average conditions New Departures 
are lubricated for life. Other type bear- 
ings cannot maintain precise “‘inter- 
fitment’’ needed to maintain efficient 
self-sealing. 


Cut-away view of 
New Departure 
Ball Bearing 


NEW DEPARTURE 


BALL BEARINGS 


178 


NEW DEPARTURE DIVISION GENERAL MOTORS BRISTOL, CONNECTICUT 
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EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


Oliver engineers design TIMKEN bearings 


keep disc wobble out 


Timken bearing application disc shaft 
Oliver 140 series heavy-duty plows. 
another implement application which 
the agricultural engineer has solved three 
biggest design problems using 
Timken bearings. 


The assurance 


EQUIPPED 


LIVER engineers prevent disc 

wobble their 140 series heavy- 
duty plows designing the discs 
tapered roller bearings. Timken 
bearings easily carry the heavy radial 
and thrust loads set the deep 
sucking and biting the discs. 

The true rolling motion and incred- 
ibly smooth surface finish Timken 
bearings practically eliminate friction, 
permit discs rotate freely. Line con- 
tact between Timken bearing rollers 
and races provides extra load-carrying 
capacity. Dirt kept out—lubricant 
kept in. because Timken bear- 
ings hold shafts and housings concen- 
tric, make closures more effective. 

When you design Timken bearings 
your implements, you solve three 
your biggest problems: (1) dirt, (2) 
combination loads, and (3) ease 
operation. And implement users are 
assured longer implement life, less 
chance breakdown, less frequent 
lubrication, higher towing speeds. 

For more information about Timken 
bearings, write now for your free copy 
“Tapered Roller Bearing Practice 
Current Farm Machinery Applica- 
The Timken Roller Bearing 
Company, Canton Ohio. Cable ad- 
dress: 


BEARING TAKES RADIAL THRUST LOADS ANY 
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